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HEARING TO REVIEW THE FUTURE OF OUR 
NATION’S FORESTS 


WEDNESDAY, JUNE 3, 2009 

House of Representatives, 

Subcommittee on Department Operations, 
Oversight, Nutrition, and Forestry 

Committee on Agriculture 

Washington, D.C. 

The Subcommittee met, pursuant to call, at 1:36 p.m., in Room 
1300 of the Longworth House Office Building, Hon. Joe Baca 
[Chairman of the Subcommittee] presiding. 

Members present: Representatives Baca, Kagen, Schrader, 
Dahlkemper, Childers, Fortenberry, and Lummis. 

Also present: Representatives Herseth Sandlin, Markey, Thomp- 
son, and Goodlatte. 

Staff present: Adam Durand, John Konya, John Riley, Lisa 
Shelton, April Slayton, Rebekah Solem, Patricia Barr, Brent 
Blevins, and Jamie Mitchell. 

STATEMENT OF HON. JOE BACA, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF CALIFORNIA 

Mr. Baca. I would like to call the meeting to order. The Sub- 
committee on Department Operations, Oversight, Nutrition, and 
Forestry to review the future of our nation’s forests will come to 
order at this point. We will begin with opening statement by myself 
and then other Members that are present will have opening state- 
ments if they wish. There will be 5 minutes provided for each of 
the opening statements. We may have other Members — if there is 
no objections to non-Members of this Subcommittee who to come 
and be here — we will allow them to sit here with us and then ask 
questions. Is there any objection? Hearing none, then we will pro- 
ceed and we will allow that. 

Good afternoon. I am pleased to welcome everyone to this hear- 
ing examining the future of our nation’s forests and forest policy. 
Thank you all for being here, particularly the new Deputy Under- 
secretary, Mr. Jensen. Thank you very much. And our second panel 
of witnesses as well. Before we begin the hearing, I have a few 
comments. It is my pleasure to Chair the Subcommittee that has 
jurisdiction and duties over the U.S. Forest Service. I know first- 
hand about the values of the national forest to a community. The 
beautiful San Bernardino National Forest borders in my district, 
and of course everyone can say theirs is better and beautiful, but 
I think all of ours are pretty good within our area. 

( 1 ) 
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The recreational opportunities, economic benefits, plus the nat- 
ural enhancement to our environment contribute to a higher qual- 
ity of life for not only my residents but throughout the areas where 
many residents have forests in their area as well. It is not only our 
responsibility but also a personal interest of mine to help create 
and maintain policies that protect and promote our forests; and we 
are here to talk and to hear how we can protect our forests and 
enhance our forests too as well as developing a kind of partnership 
in collaboration. Forests are dynamic entities, ever changing envi- 
ronments that respond to the effects of weather. Climate change 
and other factors similarly are policies that must be flexible enough 
to meet these changes. 

I am sure that today’s hearing will provide a good overview of 
the major issues affecting the current forestry policies and we have 
to look at those current policies that we have. I and other Members 
of the Subcommittee have many questions surrounding the forest 
health, wildfires prevention, and the role a forest can play in solv- 
ing climate change. For example, how do we best limit the dev- 
astating impact of bark beetle, another invested pest in our forest. 
What balance do we strike between the development in our forest 
because as we all know there is a lot of development of homes in 
our area. And what forest land preservations to ensure that we do 
not lose more communities to wildfires and mud slides. 

How can we better equip our brave men and women who fight 
fires on the ground to ensure both they have continued protection 
and success? Do we need to look at those policies? Do we need to 
modify those policies? In addition, there ways that we can be cost 
effective in the type of equipment that we have as well with our 
forestry firefighters out there, and how can we best work with the 
businesses and labor communities to ensure the survival of timber 
related to industries during these times of economic difficulties and 
how can we utilize America’s forest to better protect the health of 
our water resources. As a Californian, water conservation is an 
issue of particular importance to me because of the state’s contin- 
ued drought problem, and as a father and grandfather, I know it 
is critical that we protect America’s forests for all our future gen- 
erations to enjoy. 

We must find workable solutions to the hazards facing the fu- 
ture. Ultimately, we must have better legislation to serve these for- 
ests and many dedicated people who work for the forest as it re- 
lates to the industry that we are all working together. So today we 
will listen, learn from an excellent panel of witnesses about the fu- 
ture forestry policies, and I hope this hearing will build an impor- 
tant body of evidence so that we can continue to work together col- 
laboratively in partnership to preserve our forests, our nature, and 
our environment and create that healthy quality of life for all of 
those that are impacted by it or its surroundings. I now yield to 
our Ranking Member, Congressman Fortenberry, for his opening 
statement. 

STATEMENT OF HON. JEFF FORTENBERRY, A REPRESENTA- 
TIVE IN CONGRESS FROM THE STATE OF NEBRASKA 

Mr. Fortenberry. Thank you, Mr. Chairman, for holding this 
hearing. I apologize for running behind. As you know, Mr. Chair- 
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man, the future of forestry is an essential issue for all of us, all 
Members of this Committee, regardless of how much forest we 
might actually have in our respective districts. Forestry has been 
a vital component of this country and its economy for more than 
400 years. Timber-related fields employ more than 1 million people, 
interestingly more people than are currently employed by the auto- 
mobile industry. Forest land comprises roughly 750 million acres of 
Federal and private land across the country which is 33 percent of 
the total land area of America. There are many issues facing the 
future of forestry in the United States, and I would like to address 
a few of those, Mr. Chairman, if I could. 

Like the economy at large, forestry has suffered a recent down- 
turn. Demand for lumber has dropped more than 50 percent since 
2005. New housing starting this year will be only 20 percent of 
2005 levels, the lowest level in 50 years, and roughly 20 percent 
of jobs in this field have disappeared. We must examine ways that 
we can help this important sector of our economy weather the 
storm. The Conservation, Credit, Energy, and Research Sub- 
committee of the Agriculture Committee held a hearing last month 
on the current definition of renewable biomass and the renewable 
fuel standard. The consensus from the testimony that day was that 
the definition needed to be amended to include more sources of 
wood. 

I am sure everyone on our panel, or I hope everyone on our 
panel, will agree wood is the original renewable energy resource. 
Our nation’s timber, furniture, and paper factories have been using 
wood chips as a source of renewable energy long before the term 
biofuel became popular. I would also like to take this opportunity, 
Mr. Chairman, to mention a bill that I introduced earlier this year, 
H.R. 2170, to promote the use of biomass as a renewable energy 
resource. Specifically, this legislation creates a revolving loan to be 
used by schools and other institutions for capital costs needed to 
convert to the use of biomass for energy generation. The legislation 
addresses the major obstacles facing schools and other institutions 
seeking to convert to woody biomass as an energy source, namely, 
capital cost. By creating a revolving fund with zero or low interest 
loans, these public institutions could then take the next step for- 
ward in creating and utilizing this sustainable energy source. 

These institutions could then pay back the loans with their sav- 
ings and energy cost. Another issue, Mr. Chairman, invasive spe- 
cies represent an ongoing threat to our health of our nation’s for- 
ests. Federal, state, and private landowners must work together to 
ensure that these species do not further damage to our nation’s 
treasured forest. I am aware that this is an issue facing several 
members here today. Wildland forest fires are also an increasing 
problem. As the Forest Service continues to devote a larger share 
of its budget to fighting these fires, it is able to devote fewer re- 
sources to other programs that are meant to assist state and pri- 
vate landowners. These fires threaten communities and property 
and Congress must work with the Administration to see that these 
issues are addressed in the future. 

I want to welcome Mr. Jensen and our witness from the private 
sector on the second panel as well. I look forward to hearing from 
our witnesses about the current state of forestry in the United 
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States and what actions they recommend to ensure that forestry 
remains a vibrant integral component of our nation’s economy. 
With that, I yield back, Mr. Chairman. 

Mr. Baca. Thank you very much. 

At this time, I will recognize the individuals in order that they 
came in with the exception of going back and forth between the 
Democrat and the Republican. 

At this time, I would like to recognize Mr. Schrader for 5 min- 
utes. 

STATEMENT OF HON. KURT SCHRADER, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF OREGON 

Mr. Schrader. Thank you, Mr. Chairman, and Ranking Member 
Fortenberry, for holding this very important hearing on current 
and future policy in our American forests. I value the Committee’s 
willingness to address these critical issues relating to forest health, 
including the wildfire prevention, forest restoration, and enhancing 
access to woody biomass. Our Federal and private forests have 
served as an economic and social cornerstone in American history, 
and I appreciate the Subcommittee’s willingness to address critical 
issues to ensure their health and viability for future generations. 
Frankly, I am very concerned over the current state of our forests. 
Our forests are under extreme duress from drought, insects, dis- 
eases, wildfire, and, frankly, poor management due to lack of fund- 
ing. 

Our rural forest counties are facing historic unemployment and 
the forest industry, a significant institution critical for good jobs in 
rural Oregon, is struggling just to stay alive. While urban areas are 
in one of the worse recessions in their history, rural America has 
been in one since the 1980s. They have had longstanding double 
digit unemployment that is only now coming home to roost in some 
of our urban environment. I hope this Congress understands that 
our forests, the backbone of these rural counties, can be part of the 
economic and environmental solution. This is not the 1970’s or 
1980’s timber management anymore. This is a cleaner, smarter, en- 
vironmentally friendly, and sustainable industry that is part of the 
global climate change solution and creating much needed jobs in 
rural America. If properly managed, our forest can be a key re- 
source toward economic revitalization, through job creation, con- 
struction of new homes, bio-product manufacturing, and a positive 
market influence while all being one of the world’s greatest carbon 
sequesters known to man. 

Our forests through the use of woody biomass has the ability to 
help us become more energy independent as we strive to utilize 
more forms of renewable energy. This not only decreases our de- 
pendence on foreign energy, it increases and ensures the energy 
produced at home in our communities creates good jobs. And I hope 
as we begin discussing the Clean Energy and Security Act of 2009, 
this Congress recognizes the benefits of adopting a workable, prag- 
matic biomass definition like the one in the 2008 Farm Bill that 
the Chair and Ranking Member and others here have worked so 
hard to put in. Once again, I really appreciate the opportunity to 
have this hearing and recommend we adopt good policies as a re- 
sult of what we hear today. 
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Mr. Baca. Thank you very much. 

Next, I would like to recognize the gentlewoman from Wyoming, 
Ms. Lummis, for 5 minutes. 

STATEMENT OF HON. CYNTHIA M. LUMMIS, A REPRESENTA- 
TIVE IN CONGRESS FROM THE STATE OF WYOMING 

Ms. Lummis. Thank you, Mr. Chairman. I join the gentleman 
from Oregon in applauding you for holding this hearing today. It 
is a very important hearing, and I appreciate your doing it. I am 
aware of your commitment understanding how Federal policies af- 
fect the nation’s forests, and so I am so pleased that you have in- 
vited Jim Neiman from my home State of Wyoming to testify today, 
and I am very much looking forward to his testimony. I know of 
no one in my state that knows forestry better than Jim Neiman so 
thank you so much, and thank you, Jim, for coming to Washington. 

This hearing is broad in scope covering many aspects of forestry 
policy. That is how it should be for the first hearing of the year on 
the subject. I do want to renew my invitation to the Chairman to 
hold a field hearing to explore the issue of bark beetle destruction 
in greater detail. I would be pleased to host such a hearing in Wyo- 
ming so we can visit the vast swaths of forest destroyed by beetles 
in my state. In addition to the beautiful forests that make up our 
national parks in Yellowstone and Grand Titan, Wyoming is home 
to nine national forests encompassing about 8.8 million acres of 
land. Put into context, national forests in Wyoming cover about a 
million acres more than the total land areas of Maryland, Dela- 
ware, and the District of Columbia combined. Add the vast tracts 
of state and private forests, and you begin to understand the monu- 
mental task of maintaining healthy forests in my state. 

To some, forestry policy is an academic exercise, a way to experi- 
ment with grand theories about the role of fire, disease, and the 
management of forests. To citizens of Wyoming, Federal forestry 
policy is so much more. Decisions about fuel reduction, beetle pre- 
vention and mitigation, prompt harvesting of dead and dying trees, 
and the overall health of our forests have real tangible effects on 
our livelihood. We live near or even in these forests. We base entire 
industries off them. We recreate and enjoy them and we count on 
these forests to attract thousands of tourists every year. In fact, 
while I was home over the break in one county 79 percent of forest 
users reported just driving through to enjoy the scenery as their fa- 
vorite use of forest lands. 

Healthy forests are integral to our lives and livelihoods. That is 
why I am so concerned about the current state of our forests. The 
bark beetle epidemic in Wyoming has already destroyed millions of 
acres of adult forests. I ask unanimous consent to enter into the 
record a map of the Bridger-Teton National Forest that illustrates 
this damage. The blue areas mark the beetle kill which had de- 
stroyed about 40 percent of that forest since 1991. As vast as that 
seems, 40 percent earns only a silver medal for the highest rate of 
destruction in Wyoming. Forest managers estimate that by 2012 
every single adult lodgepole pine in southern Wyoming and north- 
ern Colorado will be destroyed by bark beetle. This is devastating 
to our forests and our forest economies. It is also downright dan- 
gerous as we enter another wildfire season. 
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I am eager to hear the steps that the Forest Service intends to 
take to mitigate the beetle epidemic and to reduce the fuel load 
that has continued to grow year after year. For Wyoming’s forests, 
we can no longer wait. Our forests are crying out for help in the 
here and now. I yield back. Thank you, Mr. Chairman. 

[The submitted material of Ms. Lummis follows:] 




Submitted Map and Photos by Hon. Cynthia M. Lummis, A Representative In 
Congress From The State Of Wyoming 


Bark Beetle Damage 
Bridger-Teton National Forest 


Aerial Insect & Disease Detection Survey 
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Mr. Baca. Thank you very much for your statement. And I know 
the minority Ranking Member and I just discussed that maybe we 
can go in the near future and have that kind of hearing in Wyo- 
ming since I look forward to going back there. I have relatives in 
that area and, of course, the Ranking Member says he has never 
been to Wyoming so it gives him an opportunity to go there as well. 

Ms. Lummis. Thank you, Mr. Chairman. Consider yourselves in- 
vited. We will fall all over ourselves to make your trip enjoyable 
and informative. 

Mr. Baca. Thank you. 

Next, I would like to recognize Mr. Kagen from the State of Wis- 
consin for 5 minutes. 

STATEMENT OF HON. STEVE KAGEN, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF WISCONSIN 

Mr. Kagen. Thank you, Mr. Chairman, for calling this hearing, 
and thank you for everyone who is about to testify. In the great 
State of Wisconsin, we are an agricultural state. We have a great 
deal of forest land. Nearly 70 percent of that land is owned by pri- 
vate industry by private families, and we take good care of our for- 
ests. But at the same time, we have all the same challenges as 
other people across the country. It is an economic issue, and with 
the downfall of our housing markets we have also lost much of our 
lumber industry. In the State of Wisconsin nearly 300,000 people 
are employed because of our forests in the lumber industry and 
others. We have about 1,800 employers who are directly linked to 
the lumber industry and the forest industry. 

So we have an economic reason to be very keenly interested in 
the testimony we are about to hear today. We also have an envi- 
ronmental concern. You know, we are Wisconsin, the source of 
Earth Day, Aldo Leopold, Gaylord Nelson, so in that Wisconsin tra- 
dition about caring not just about people’s health but the health of 
our environment and how they are interrelated, I look forward to 
hearing your testimony. In particular, we have experienced re- 
cently some wildfires, and, Mr. Jensen, I look forward to hearing 
how you are addressing that and what the Forest Service intends 
to do, and more particularly throughout the state and the region 
the emerald ash borer is becoming an increasing economic pest. 

So I look forward to your testimony and working with you to 
fashion some solutions that make sense, not just for Wisconsin but 
for forest owners and landowners and recreators all across the 
country. I yield back my time. 

Mr. Baca. Thank you very much, Mr. Kagen. 

Next, I would like to call on the gentlewoman from Pennsylvania 
for 5 minutes, Ms. Dahlkemper. 

STATEMENT OF HON. KATHLEEN A. DAHLKEMPER, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF PENNSYL- 
VANIA 

Ms. Dahlkemper. Thank you, Mr. Chairman. I am from Pennsyl- 
vania, and Pennsylvania means Penns Woods, so obviously our for- 
est in Pennsylvania is very near and dear to us, and I am from the 
Northwest part of Pennsylvania, still very much of a forested area. 
I also have a special interest in the fact that 12 years ago, I found- 
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ed and then ran an arboretum until I came to Congress. I actually 
miss my arboretum and learned a lot about trees over that time, 
but I just will concur with everyone’s opening statements so far. 
Certainly, the economic and environmental impact of trees is great 
in my district as it is throughout this country, and we are dealing 
with emerald ash borer and we are surrounded in my district by 
it and just the southern part of the district, we think it has actu- 
ally entered that part of the district at this point. 

So these are all issues that I am looking forward to hearing from 
our different witnesses from today. And just lastly, I am going to 
end with a quote that we put in the arboretum, and it is that a 
society grows great when old men plant trees under whose shade 
they know they shall never sit. 

Mr. Baca. Thank you very much. Next, I have the gentlewoman 
from South Dakota, Ms. Herseth Sandlin, for 5 minutes recognized. 

STATEMENT OF HON. STEPHANIE HERSETH SANDLIN, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF SOUTH 

DAKOTA 

Ms. Herseth Sandlin. Thank you very much, Chairman Baca, 
and Ranking Member Fortenberry for allowing me to join you at 
this Subcommittee hearing. I appreciate your commitment to our 
nation’s forests, and I look forward to hearing from our witnesses 
today about the challenges facing our forests and the forest indus- 
try. I would like to extend a welcome to all of our witnesses today, 
but like Ms. Lummis, I would like to extend a special welcome to 
Jim Neiman, who I would like to count as an honorary South Da- 
kotan given all the great work that he does in the western part of 
my state. This hearing is especially timely given the consideration 
in the Energy and Commerce Committee on their approval of the 
energy and climate change legislation we have been hearing so 
much about. 

Acre by acre, healthy forests can sequester more carbon than any 
other land use, and furthermore forests can serve the key source 
of woody biomass, an important energy source. I strongly believe 
that forests must be fully recognized in any energy and climate 
change legislation for the essential role they play in reducing car- 
bon emissions and in generating renewable energy. According to 
one 2005 U.S. Government study often referred to as the billion ton 
study each year our nation’s forests are capable of generating about 
368 million dry tons of woody biomass and our agricultural lands 
can produce almost 1 billion dry tons. 

Unfortunately, given these unprecedented opportunities, our for- 
ests and related industries and the rural communities they often 
sustain are facing a startling set of challenges. Forest products 
companies provide crucial tools for managing our national forests, 
but these companies must make multi-million dollar investments 
in equipment and mills in order to be competitive nationally and 
internationally. Thus, when the economy is faltering and when 
Federal forest policy is uncertain, it becomes difficult for private 
companies to make the long-term investments that are needed for 
healthy rural economies and sustainable forest management. At 
the same time, in addition to the economic difficulties facing mills 
and related service providers, many of our public and private for- 
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ests are also experiencing significant stress from droughts, develop- 
ment, disease, and other factors. Like too many forests across the 
west, South Dakota is witnessing significant threats from wildfire 
and mountain pine beetles in the Black Hills National Forest, both 
of which point to the need for up front preventive management. 

Mr. Neiman’s experience and insights from his work in the Black 
Hills of Wyoming and South Dakota will illustrate the interconnec- 
tions among forest health, forest management, and the forest prod- 
ucts industry. In particular, I applaud his interest in construction 
of electrical coal generation facility near the Spearfish, South Da- 
kota sawmill. This co-gen proposal is exactly the type of innovative 
project that we need to expand our clean, renewable energy sources 
as we bring on line new low carbon sources of energy and seek to 
create opportunities for rural states to fully participate in the new 
energy economy. 

It is exactly projects like Mr. Neiman’s that may be stymied if 
we don’t correct the flawed definition of renewable biomass con- 
tained in the renewable fuels standard enacted as part of the 2007 
Energy Bill and in any renewable electricity standard that Con- 
gress seeks to pass this year. As noted by among others the Society 
of American Foresters on whose behalf Mr. Smith is testifying 
today, the definition of renewable biomass contained in the energy 
and climate change legislation approved in the Energy and Com- 
merce Committee needs to be improved in important ways. I have 
introduced H.R. 1190, which would correct the mistakes made in 
the 2007 Energy Bill, where nearly all federally sourced biomass 
was excluded from the RFS. 

I am also an original co-sponsor of Chairman Peterson’s new bill, 
which would implement the similar farm bill definition of renew- 
able biomass for the RFS. I am strongly committed to ensuring 
that H.R. 2454, the American Climate and Energy Security Act, in- 
cludes a definition of renewable biomass for the RES and RFS that 
adequately recognizes the role federally sourced slash, mill residue, 
and other materials should play in meeting our renewable energy 
goals. The current definition in the bill is incomplete and inad- 
equate. An overly narrow definition will continue to hinder respon- 
sible forest land management and slow our nation’s movement to- 
ward energy independence, as well as to lead to shortfalls in cel- 
lulose fuel production under the RFS and hurt many rural commu- 
nities’ ability to participate in the new energy economy. 

Thank you again, Mr. Chairman, for this very important hearing, 
and again I commend you for the foresight and the timeliness of 
the issues we will be discussing today. 

Mr. Baca. Thank you very much for your statement, Ms. 
Sandlin. 

The Chair would request that other Members submit their open- 
ing statements for the record. 

[The prepared statement of Mr. Peterson follows:] 

Submitted Statement of Hon. Collin C. Peterson, a Representative in 
Congress from Minnesota 

Thank you Chairman Baca for holding this hearing today to educate Committee 
Members about forestry policy and the Agriculture Committee’s role in ensuring 
that Federal policy preserves and improves the health of our nation’s forests. 
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Forest fires, insect epidemics and other threats to the health of our nation’s for- 
ests must be addressed with proper management and planning. The Agriculture 
Committee has jurisdiction over forestry on federal lands, forestry research and for- 
estry assistance to states and to private landowners, which means that we have an 
important role to play in protecting forestry resources. 

Forests are an important feature of our national landscape, but they also have 
the potential to play an important role in the future of renewable energy production 
in the United States. Unfortunately, provisions included in the 2007 Energy Bill 
prevent forestry resources from playing a meaningful role in renewable energy. I 
have fought for two years now to expand the definition of renewable biomass in- 
cluded in that law to include woody biomass from public land. This woody biomass 
has little economic value and often ends up in landfills or pile burns. The technology 
needed to convert woody biomass into biofuels has been demonstrated on a pilot 
scale, and allowing that wood waste to be used for energy production would create 
an incentive to continue these activities. This is a win-win situation - removing 
wood waste that can fuel forest fires and using it for renewable energy, but for some 
misguided reason, provisions added at the last minute to the bill passed by Congress 
are preventing this from happening. Many of this Subcommittee’s members joined 
me in co-sponsoring legislation that will fix this and other problems with the Re- 
newable Fuel Standard, and we are united in the belief that we need to pass legisla- 
tion to fix these major problems if we are ever to see a second and third generation 
of biofuels in this country. 

Chairman Baca, thank you again for holding this hearing, and I look forward to 
the testimony from our witnesses. 

We would like to begin with our first panel. We would like to call 
on Mr. Jay Jensen, who is the Deputy Undersecretary for Natural 
Resources and the Environment U.S. Department of Agricultural, 
here in Washington, D.C. Each of the panelists will have 5 min- 
utes, but in your case since you are the only panelist, we will allow 
you to go the 6 minutes that you have indicated at this point. Mr. 
Jensen. 

STATEMENT OF JAY JENSEN, DEPUTY UNDERSECRETARY FOR 

NATURAL RESOURCES AND ENVIRONMENT, U.S. DEPART- 
MENT OF AGRICULTURE, WASHINGTON, D.C. 

Mr. Jensen. Thank you, Mr. Chairman. I hope I can add to the 
wealth of knowledge and understanding that is clearly on this 
panel here right now, so hopefully I will add a little bit of insight 
into that. I am truly honored and humbled to be here. This is my 
first hearing in this new role, and I take it as an auspicious sign 
that, Mr. Chairman, I am here before you because as a child grow- 
ing up in Los Angeles, my first exposure to forests was up in San 
Bernardino. Mr. Chairman and Members of the Subcommittee, 
thank you for this opportunity to appear before you today to pro- 
vide the Department’s view on the future of our nation’s forests. 
We are blessed with some of the most diverse, beautiful, and pro- 
ductive forests on the planet. We are a great country, in part, be- 
cause we have great forests. 

The mission of the U.S. Forest Service is to sustain the health, 
diversity, and productivity of the nation’s forests and grasslands for 
the needs of present and future generations. This mission extends 
to assisting both public and private forests nationwide. As we look 
to the future today, I would like to have our conversation focus as 
much as we can on the values our forests provide more than on any 
specific output. It is clear that we have our challenges ahead of us, 
yet I believe we need to rethink our relationship with our forest 
lands in terms of their long-term values, not just their short-term 
uses if we are all to get to the best solutions to these challenges. 
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Our forests are owned privately by individuals, families, and 
companies, we have already heard this, 420 million acres on that 
side of the ledger, 56 percent, and publicly by counties, states, and 
the Federal Government, about 330 million acres, about 44 percent 
of the ledger. One can find these forests in the back country far 
from cities, around communities, and sometimes in our own back- 
yards. Our challenge is to reconnect urban and rural Americans to 
these forests and to focus on how we can work together to deliver 
all these important and essential values. 

As part of this delivery, we must have a clear assessment of the 
current condition of our nation’s forests. Our forest scientists, lo- 
cated at universities and research stations throughout the nation, 
are continually gathering and analyzing this data, primarily 
through the forest inventory and analysis program to help us bet- 
ter understand the conditions we are facing. Here are some spe- 
cifics. Insects and disease, while tree mortality caused by insects 
and disease tend to be cyclical, it is currently at the highest level 
in 50 years. Eight percent of the forested area in the U.S. is at risk 
of attack or mortality. Beetle killed trees cover areas of the North- 
ern Rockies, the Southwest, and the dry forests of the Northwest, 
estimated around 8 million acres over the past few years. 

Similarly, areas of the Lake States are being ravaged the emer- 
ald ash borer, as we have heard from a number of folks here today, 
and it is threatening to move into the plains states. Around 137 
counties in 12 states reported that Asian long horned beetles are 
destroying trees in the Northeast, and right here in our backyard 
of the nation’s capitol five major cities in New York, New Jersey, 
Massachusetts, and others. Water, 53 percent of our nation’s de- 
mand for water comes from forested watersheds. Protecting those 
forested head waters is going to be key. Wildfire, public and private 
forests have built up excess hazardous fuels due in large part to 
a century of fire exclusion. On the nation’s forests alone, just alone, 
between 60 and 80 million acres of forest land is classified as 
densely stocked and at risk of catastrophic wildfire. 

Further, over the past 10 years fires have burned on average 
around 7 million acres per year. This is a size nearly twice the size 
of the State of New Jersey. Management predictions for the next 
decade indicate fires may well burn in excess of 10 million acres 
per year. Last year we lost 2,000 homes, about 4,000 buildings 
total. In 2009, we are on trajectory to surpass that number right 
now, and for all Federal, state and local fire agencies, the cost of 
fire suppression continues to grow. Forest land conversion, over the 
next 10 years we anticipate that almost 22 million acres of forest 
within 10 miles of existing cities and towns will be further sub- 
divided and developed into non-forest uses. 

In addition, many of the owners of larger tracts of these lands 
are growing in age. Right now there is 100 million acres owned by 
people at age 65 years or older, and they are beginning to con- 
template how to pass on those lands to the next generation, who 
may have different ideas for the forest lands. Considering that the 
majority of forest land in the country is owned by private family 
forest land owners, around 280 million acres, 10 million plus peo- 
ple, change is coming and it may be significant. Urban forests, 
today over 80 percent of the population lives in urban settings 
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where the average canopy cover is around 27 percent with trees. 
These trees help clean our air, minimize flooding, cool our neigh- 
borhoods and offset demand for energy. One million tons of pollut- 
ants were scrubbed last year and over 800 million tons of carbon 
were either stored or offset as estimated. 

The right tree in the right place can save homeowners big money 
and help to mitigate climate impacts. And we can’t forget climate 
change. It is estimated that the U.S. forest offset approximately 11 
percent of the gross U.S. emissions each year. With wildland fires 
and loss of forest land increasing forests as carbon sinks are not 
a given. Lastly, community vitality. In addition to these resource 
challenges the forest products industrial infrastructure is in decline 
right now in many places since 2006, our numbers we have are 
around 127 mills have closed. Accompanying that decline is a loss 
of jobs and a decline in community vitality. More often than not, 
these mills are a huge part of the fabric of these rural commu- 
nities, and while much of this is a result of the current recession 
and the associated decline in housing starts that does nothing to 
soften the blow. And for forest managers, this loss of the strategic 
infrastructure makes resource management more difficult and cost- 
ly- 

These are numerous challenges ahead but every set of challenges 
also offers opportunity. I am particularly excited about opportuni- 
ties related to the development of new markets around ecosystem 
services and bio-energy, which amongst other things helps to main- 
tain, reconnect, and renew the bond between communities and 
their forests. We can deliver the many values we have come to ap- 
preciate and want if we invest the time and energy to work to- 
gether. There is no doubt that people and interests will have dif- 
fering ideas on how to tackle these issues and leverage opportuni- 
ties, yet it has been my experience that people on opposite sides of 
the forestry table often have the same values. They just differ on 
how they want to see those values expressed on the land. While for 
one person protection is eliminating human influence on the eco- 
system for another protection is aggressive treatment. Both want 
the forest to exist and thrive. 

So if we can focus on values and focus more on the outcomes of 
our actions, meaning we focus more on what we leave behind in 
our forests rather than on what we take away from our forests, we 
can enlarge the dialogue and arrive at a better solution. Collabo- 
rative dialogue, a means to an end, is the path forward here. Cur- 
rently, collaborative efforts are flourishing across the nation cre- 
ating increased understanding between citizens of diverse back- 
grounds. This is a notion we are very supportive of. Our intention 
will be to provide the means to multiply these successes across the 
country. As an example, on a national and local scale, collaborative 
efforts of the past few years have revolved around the development 
of community wildfire protection plans. There are over 56,000 com- 
munities at risk and right now around 4,700 communities have 
completed these plans. There is more work to do. These plans 
prioritize fuel reduction areas across the landscape. A perfect ex- 
ample of this notion is what the Mountain Area Safety Task Force 
in San Bernardino, California has accomplished. 
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Taken further, in Arizona, this is another example, through 
former Governor Janet Napolitano’s Forest Health, Oversight, and 
Advisory Committee, they have worked at the same concept at mul- 
tiple levels of Government to the point where interests are now 
agreeing on how much biomass can sustainably be taken off of Fed- 
eral lands on the scale of millions of acres, perhaps a lesson for the 
energy bill debate that we have been talking about here today. And 
while these examples deal with in large part with wildfire the no- 
tion of communities getting together to chart a course and make a 
statement of what is most important to them can reap rewards on 
almost any issue and on any scale, be it kudzu eradication in Mis- 
sissippi or forest restoration work in Montana, so we have much 
restoration work ahead to accomplish. 

Fortunately, the U.S. Forest Service is staffed by some of the 
best trained, hardest working professionals in the world, but it 
won’t be one entity alone. We know we cannot achieve these objec- 
tives without the active participation and collaboration of citizens, 
other Government resource management agencies, elected officials, 
conservation interests, the forest products industry, and the gen- 
eral public. Simply put, our belief is that healthy forests equate to 
healthy communities. We must conserve, protect, and enhance our 
forests. We welcome your involvement and assistance in that effort. 
This concludes my prepared statement, and I would be pleased to 
answer any and all questions that you have. Thank you. 

[The prepared statement of Mr. Jensen follows:] 

Prepared Statement of Vay Jensen, Deputy Undersecretary For Natural Re- 
sources And Environment, U.S. Department Of Agriculture, Washington, 

D.C. 

Concerning The Future of Our Nation’s Forests 

Mr. Chairman and Members of the Subcommittee, thank you for the opportunity 
to appear before you today to provide the Department’s view on the Future of Our 
Nation’s Forests. We are blessed with some of the most diverse, beautiful, and pro- 
ductive forests on the planet. We’re a great country in part, because we have great 
forests. The mission of the U.S. Forest Service is to sustain the health, resilience, 
and productivity of the nation’s forests and grasslands to meet the needs of present 
and future generations. Our mission extends to assisting both public and private 
forests nationwide. 

Over 100 years ago, the forests of the east and south were significantly cut over, 
as were some in the west, largely due to the primary objectives of the time, the con- 
version of forests to crop land, and the use of wood for building railroads, mining 
and fuel. The National Forests and the United States Forest Service were created 
over a hundred years ago in the initial stages of the American conservation move- 
ment, in part, to stop rampant deforestation and to begin the practice of scientific 
and sustainable forest management. Eventually, national forests were established 
in the east primarily for the purpose of healing cut over watersheds. The goal of 
stopping and reversing the deforestation crisis of 100 years ago was largely 
achieved. Today, our nation’s forests cover about one-third of the country, provide 
51 percent of tbe nation’s demand for water (US Forest Resource, Facts and Histor- 
ical Trends, 2005), provide wood and paper products, provide habitat for threatened 
and endangered species and other wildlife, and offer beautiful settings for billions 
of recreation visits (RPA, 2005). 

Today I’d like to focus on the values our forests provide, rather than on any spe- 
cific output. I believe we need to rethink our relationship with these lands in terms 
of their long-term values, not just their short-term uses. These values include every- 
thing from clean drinking water to hardwood for furniture to grizzly bear habitat 
to an experience of solitude as a respite from urban life to biomass that can help 
solve some of our nation’s energy challenges. To protect and maintain the values 
the nation’s forests provide requires much vision, planning, and work. Our forests 
are owned privately by individuals, families, and companies, and publicly by coun- 
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ties, states, and the federal government. One can find these forests in the 
backcountry far from cities, around communities, and sometimes in our own back- 
yards. Our challenge is to reconnect urban and rural Americans to these forests and 
to focus on how we can work together to deliver all these important and essential 
values. 

As part of delivering those values, we must have a clear assessment of the current 
condition of our nation’s forests. Our forest scientists, located at universities and Re- 
search Stations throughout the nation, are continually gathering and analyzing data 
to help us better understand the conditions we are facing. In addition, our Forest 
Inventory and Analysis division has been gathering on-the-ground data on the con- 
dition of our nation’s forests for the better part of a century. These assessments 
point to the challenges our nation’s forests are currently facing due to changes 
caused by insects, disease, noxious and exotic weeds and fire, and the conversion 
of forest land for development. Here are some specifics: 

• While tree mortality caused by insects tends to be cyclical, it is at its highest 
level in fifty years. Eight percent of the forested area of the US is at risk of 
attack and potential mortality (RPA 2005). Beetle killed trees cover large areas 
of the Northern Rockies, the Southwest, and dry forests in the Northwest. Simi- 
larly, areas of the Lake States are being ravaged by the Emerald Ash Borer and 
the Asian long horned beetle is destroying trees in New England and right here 
in the backyard of the nation’s capitol. The impact of insects and disease is not 
limited to the back woods. Cities and towns throughout the Northeast are wit- 
nessing the death of their beloved trees along streets and within community 
parks. 

• Public and private forests have accumulated a significant amount of excess haz- 
ardous fuels (brush and woody materials) due, in large part, to a century of fire 
exclusion. On the National Forests alone, between sixty and eighty million acres 
of forest land is classified as densely stocked with small diameter trees and at 
risk for a catastrophic wildfire (Budget Director re: Congressional testimony 
provided in 2009). As a result, wildfire is burning large amounts of forests 
across the nation. In recent years fires have burned about eight million acres 
each year of forest and grassland. This is an area nearly twice the size of the 
State of New Jersey. Management predictions for the next decade indicate that 
fires may well burn in excess of ten million acres of forest and grassland annu- 
ally (Quadrennial Fire Review). In addition, more homes are being burned each 
year. For many federal, state and local agencies, the cost of suppression con- 
tinues to grow. 

• Forested lands are being invaded by noxious and exotic weeds. On the National 
Forests alone, our management estimates indicate that to be six to eight million 
acres annually (Invasive Species Threat to America’s Forested Ecosystems, 
Ielmini). 

• Over the past fifty years urban areas have increased in size by 60 percent. Dur- 
ing that same period, forested acreage has shown little change. The actual pic- 
ture is somewhat more complex than the simple statistics alone would suggest. 
The amount of forest area is generally shrinking in the eastern and western 
states due to urbanization and fragmentation, while the amount of forest area 
is increasing in the interior of the nation as some of our cropland reverts to for- 
est. Over the next ten years we anticipate that almost 22 million acres of forest 
within ten miles of existing cities and towns will be further subdivided or devel- 
oped (Forest on the Edge, Stein, McRoberts, and Alig, 2006). In addition, many 
of the owners of large tracts of forest are senior citizens, indicating vast tracts 
of forested land will be transferred to new owners who may or may not main- 
tain them as large forested tracts. Considering that the majority of forestland 
in this country is owned by private family landowners, change is coming and 
it may be significant. 

• Today, over eighty percent of the population lives in urban settings (cities and 
towns with a population greater than 2500). The average canopy cover in these 
cities and towns is 27 percent. These trees have many environmental benefits 
in the urban ecosystem including cleaning the air and actually cooling neighbor- 
hoods which reduces our energy needs. Open space also provides areas for fil- 
tering surface water and helps mitigate potential flooding. Management esti- 
mates indicate that there are 3.8 billion trees in these settings (Forest Resource 
Facts and Historical Trends, 2009). As noted, the impact of insects and disease 
is also a major concern in these urban ecosystems. 

• We continue to demonstrate our appreciation for forest settings in large num- 
bers. Last year, we estimate that Americans made several billion visits to forest 
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settings. On the National Forests, our survey data indicates that the Forest 
Service hosted approximately 186 million visitors. These forested settings are 
critical to the quality of life for many of us and our communities. (Forest Re- 
source Facts and Historical Trends, 2009) 

In addition to resource challenges, the forest products industrial infrastructure is 
in decline in many places. Accompanying that decline is a loss of jobs and a decline 
in community vitality. Much of this is a result of the current recession and the asso- 
ciated decline in housing starts. This makes resource management, where needed, 
more difficult. 

There are numerous challenges ahead, but every set of challenges also offers op- 
portunity. There are significant opportunities to begin addressing these challenges 
by maintaining, reconnecting, and renewing the bond between communities and 
their forests. We can deliver the many values we’ve come to appreciate and want 
if we invest the time and energy to work together. 

We look forward to working with the Congress to address many of the challenges 
facing America’s forests. Some of those challenges include: 

• private forests and development, 

• insect, disease and noxious weed epidemics in both rural and urban settings, 

• hazardous fuels reduction near communities, municipal watersheds and critical 
infrastructure, 

• moving towards more fire resilient forested landscape, 

• balancing sustainable wood products and the biomass industry which helps re- 
store healthy ecosystems, 

• managing roadless areas, 

• supporting such values as clean water, clean air, and fiber and carbon seques- 
tration and storage, 

• protecting and enhancing wildlife and fish habitat, and 

• providing opportunities for citizens to choose forest settings to recreate, refresh, 
and renew themselves. 

Another challenge our forests face is the deep divide that persists in the wake of 
decades of debate about how to best manage for the desired multiple uses. Some 
of our forests need restoration work and sustainable active management to remove 
hazardous fuels, to ensure clean water flows; all while maintaining forest health 
and resiliency in a changing climate. It is important to note that not every acre 
needs active management. We must move beyond the all or nothing ideas of com- 
peting interests by focusing on shared values and how they can overlap and come 
together. This requires intelligent, collaborative planning, smart, scientific based 
management, and inclusive decision-making. 

It’s been my experience that people on opposite sides of the forestry table often 
have the same values. They just differ in how they would want to see those values 
expressed on the land. While for one person, protection is eliminating human influ- 
ence on an ecosystem, for another it is aggressive treatment. Both want the forest 
to exist and thrive. If we can focus on values, we can enlarge the dialogue and ar- 
rive at a better solution. 

Currently, collaborative efforts are flourishing across the nation, creating in- 
creased understanding between citizens of diverse backgrounds. Here are several re- 
cent examples where people have been working together to accomplish this vision: 

1. The town of Woodland Park, Colorado, working with the Front Range Fuels 
Treatment Partnership Roundtable, of which the Forest Service is a member, 
was the recipient of the Community Demonstration Project Award. The project 
already has attracted $100,000 to help treat fuels in high-risk areas. One hun- 
dred percent of the project is in the Wildland Urban Interface (WUI). Funding 
from the Governor’s Energy Office, the Colorado Forest Restoration Institute, 
and the Office of Smart Growth will be matched with funding from national 
foundations and local organizations to make the Woodland Park Healthy Forest 
Initiative a reality. This collaborative project of various federal, state, local gov- 
ernment, nonprofit, and individual partners is dedicated to the improvement of 
the resiliency and health of forests in and around the Woodland Park area, and 
the implementation of the Teller County Community Wildfire Protection Plan. 
Current funding for this project from the grant and from other partners exceeds 
$350,000. 

2. The National Forests of Mississippi produced a nearly completed draft Land 
and Resource Management Plan that was a result of excellent collaboration 
with all interested parties. The collaborative process clarified the wide support 
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for prioritizing native ecosystem restoration and habitat improvement for 
threatened and endangered species as core components of the plan. This collabo- 
rative process demonstrates how active forest management is a tool for meeting 
ecosystem restoration goals, sustaining healthy, resilient forests while also sup- 
plying desired goods and services to the local communities. 

3. The Mississippi Forestry Commission is leading a collaborative effort to ad- 
dress the kudzu problem. Utility companies, federal, state and local officials 
spend thousands of dollars each year to control kudzu. Kudzu contributes to the 
intensity of woodland fires because it is highly flammable and provides a fuel 
ladder from the forest floor to the forest canopy. The purpose of this collabo- 
rative and comprehensive approach between state and federal agencies and non- 
governmental organizations is to address the threat and destruction that kudzu 
poses to farmers, ranchers, and foresters on both public and private lands.. The 
coalition intends to facilitate a voluntary and cooperative effort in educating the 
public, researching this pest species, and providing a means of control, suppres- 
sion, or selective eradication of kudzu. As a partner in these efforts, Secretary 
Vilsack recently approved $1.6 million for American Recovery and Reinvestment 
Act invasive species projects on the Holly Springs National Forest. 

Our intention is to provide the means to multiply these successes across America. 
We are committed to a vision where Americans will sit down to not only address 
impacts, but more importantly, to protect and promote the full range of forest values 
that are important to all of us. 

On a national and local scale, one particularly successful collaborative effort over 
the past several years has been the development of Community Wildfire Protection 
Plans (CWPPs). The National Association of State Foresters estimates that there 
are over 66,000 communities at risk. To date, more than 4,700 at-risk communities 
have completed (CWPPs). These plans prioritize fuels reduction areas across the 
landscape. Federal and state agencies have found CWPPs to be very useful in help- 
ing prioritize agency fuel treatments via these collaborative mechanisms. 

The Administration is increasing support for the Forest Legacy Program as well 
as the Land and Water Conservation Fund, both of which will help Americans pro- 
tect important forested landscapes for future generations. 

We have much restoration work to accomplish on the nation’s forested landscapes. 
Fortunately, the U.S. Forest Service is staffed by some of the best-trained, hardest 
working professionals in the world. They know we cannot achieve these objectives 
without the active participation and collaboration of federal and state resource man- 
agement agencies, elected officials, residents living in and close to forested areas, 
the forest products industry, environmental interests, and the general public. We 
look forward to working together with the Congress and our partners to, among 
other things: 1) conserve working forest landscapes, 2) protect our nation’s forests 
from harm - wildfire, invasive species and the ravages of insect and disease out- 
breaks, and 3) enhance benefits associated with trees and forests; e.g., water quality 
as well as sustainable communities and landscapes. 

I am convinced that with the help and continued engagement of the Congress and 
our state and local community partners, we can improve upon these successes by 
restoring our forests, public and private, consistent with the values we cherish. Sim- 
ply put, healthy forests equal healthy communities. We welcome your involvement 
and assistance in that effort. 

This concludes my prepared statement, and I would be pleased to answer any 
questions you may have. 

Mr. Baca. Thank you very much for your testimony. And we all 
agree that we have all got to work in partnership and got to col- 
laborate if we are really looking at where we are at today and 
where we need to be in terms of the future. With that, I would like 
to begin by yielding myself 5 minutes and then we will ask each 
of the other individuals if they have any questions. They will be 
given 5 minutes to ask questions. Again, thank you very much, Mr. 
Deputy Undersecretary Jensen. As California, I am too well aware 
of the devastating effects that recent wildfires have had on our na- 
tional forests. I also know the terrible impact the shift of Forest 
Service funds to fire suppression activities has on many of our 
other important programs that safeguard the environment and 
health of our forest. Do you see any other feasible answer to the 
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constant underfunding problem besides increasing the budget of 
the USFS? 

Mr. Jensen. I do. I am glad you are asking this. This is probably 
one of the most immediate challenges we have right now. There are 
going to be some discussions. I know discussions are ongoing right 
now within Congress about looking at the budget structure and re- 
structuring that. I think you have noted in the President’s 2010 
budget there is also a notion of creating a contingency fund to try 
to help get ahead of that problem and that curve because currently 
right now we are looking at other program areas to fund our fire 
suppression efforts, and that is not something that is acceptable. 

What I would put on the table in answer to that is this issue has 
been debated and discussed for more than 10 years, and there are 
some pretty good efforts out there that if we turn to what some of 
the states have been doing in the past, notably the Western Gov- 
ernor’s Association developed back in 2001, along with the help of 
multiple other collaborators, a 10-year comprehensive wildfire 
strategy. I would encourage the panel to look closely at that docu- 
ment as I believe it is a pretty good blueprint as to where we might 
want to look forward. 

Mr. Baca. Along the same lines as we look at, is there enough 
funds in the emergency or reserve in conjunction with other states 
too as well because the states also have to pick up a certain portion 
of it, and is there anything that we need to do or to begin to look 
at in how we can look at that budget especially under emergency 
situations that are unexpected, whether it is wildfires in our areas, 
where it is mud slides or diseases or water or even endangered spe- 
cies or any other act? 

Mr. Jensen. We currently feel that we are more than prepared 
for this wildfire season and going into the next budget cycle and 
prepared with the President’s budget to handle these issues right 
now. The season itself will certainly dictate the reality of that, but 
right now we feel we are prepared. But as the season unfolds, we 
will look forward to connecting with you and working with other 
agencies and departments at the Federal, state, and local levels to 
try to figure out what we need to ensure that we have the re- 
sources that are needed out there to protect our communities and 
for our wildland firefighters. 

Mr. Baca. Thank you. I know that we all agree that the men and 
women who are firefighters are remarkable for their ability and 
bravery and they do an outstanding job in protecting us down at 
the bottom, and then also protecting our forestry too as well, but 
one aspect of firefighting that is rarely discussed is the science of 
firefighting. Are we providing firefighters with the most up-to-date 
equipment to make sure they are adequately protected? 

Mr. Jensen. We believe right now that we have, and do have, 
the right resources in place. And we would look forward to hearing 
from you if there are certain areas and interest where you see oth- 
erwise but the way we structured and prepared for the season oth- 
erwise feel like our firefighters are prepared for the season. 

Mr. Baca. Well, it is not just about having the resources for 
them. It is looking at if we can be cost effective and get other kind 
of equipment that are just as protective and better in handling and 
fighting fires. And that is one of the things that I have heard from 
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a lot of the firefighters is that we need to update the kind of equip- 
ment that we have that is more modernized, that it is even more 
cost effective than some of this heavy equipment that they are con- 
stantly carrying right now. And so we have the resources but we 
are spending on outdated equipment, and we need to look at what 
is it that we need to do now scientifically and still get the same 
kind of results to preserve cancer presumption and other things. 
And I know the doctor knows a lot of this because he is involved 
with a lot of the patients and others. But to see what needs to be 
done, we need to explore that as well, and hopefully you can begin 
to look at the equipment that we have. 

Do we need to make changes? Is it cost effective for us? Because, 
you know, if we can save money there and buy equipment and still 
be safe, then we have to look at other alternatives. And there isn’t 
one set of policy that is in place, and part of the problem is that 
every state, every area has its own policy in terms of their own 
equipment. And do we need to standardize it so this way we can 
be more cost effective or do we still allow the autonomy of each 
state? That is something that we need to begin to look at as well. 
And being cost effective and looking at what resources we have and 
what we will have in the future. 

Let me ask you the other question, regarding the stimulus pack- 
age, many of the projects will receive funding. Can you tell us the 
criteria that were used to select Forest Service projects? 

Mr. Jensen. Certainly. Currently we are about halfway through 
the release of the Recovery Act funds that have been allocated for 
the Forest Service, and the way the products are selected are 
through a competitive criteria based process of looking at jobs both 
near term and longer term chronic unemployment, as well as the 
impacts and outcomes that those projects would have on the 
ground. 

Mr. Baca. Thank you. My time has expired, so at this time I 
would like to recognize Mr. Fortenberry for 5 minutes. 

Mr. Fortenberry. Mr. Jensen, congratulations on your new posi- 
tion and obviously you have a passion for it given your testimony. 
I would like to return to the subject though of changing the defini- 
tion of the renewable fuel standard to include more sources of wood 
renewable biomass. It wasn’t uncommon when I was young to see 
large piles of trees pushed up as development from occurring, 
pushed into piles and simply burned. That is a vivid image I have 
of growing up. Recently on my way home, going down the inter- 
state, probably coming back from here, and that memory from 
childhood was evoked again as I saw a large pile of woody trees 
pushed up and simply burning. It is rare to see that now but the 
thought crossed my mind, what a waste. 

Now it is not always practical, clearly, in certain clearing situa- 
tions to move wood to a renewable type of energy conversion, but 
at the same time a growing sensitivity to allow for waste wood 
products and other forms of biomass to be converted and the tech- 
nology allowed to be developed to regularize woody biomass as a 
part of our renewable fuel strategy. We have to build a big book 
with multiple strategies in order to build a sustainable energy fu- 
ture, and I think renewable woody biomass has an important role 
to play there. I also think none of this should be wasted. So as a 
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representative of the Administration, is this a directive that you 
would like to see? What are your thoughts and ideas on how we 
make progress in this regard? 

Mr. Jensen. Secretary Vilsack has been very clear on his desire 
and support of creating wealth and the health of rural communities 
across this country and part of that equation is trying to find uses, 
sustainable uses, that protect fish, water, and wildlife habitat 
along the way. When that can be done in conjunction, I am very 
much in support of. 

Mr. Fortenberry. So again place it though in terms of a priority 
within the Administration. How are you going to develop and un- 
pack that as one — it is a small chapter, we understand, but a lot 
of small chapters have to be built in order to create a renewable, 
sustainable energy future. 

Mr. Jensen. Working landscapes are going to be a key compo- 
nent of the agenda that we are starting to put together right now, 
and what that means is trying to knit the connections between the 
urban landscapes and the rural landscapes, protecting the head 
waters in the forest down to the urban forests where a lot of the 
population gets its first exposure to these sorts of issues and what 
the glorious benefits of trees and forests are. We are going to work 
to make sure that that knitting of the working landscapes is done 
sustainably, which means it takes into account the ecologic, the 
economic, and the social aspects of that coming together. 

Mr. Fortenberry. Is there any resistance to changing the defini- 
tion of the renewable fuel standard to include more sources of 
wood — renewable sources of wood? 

Mr. Jensen. I think that debate is ongoing right now, and it is 
pretty clear that there is a certain amount of resistance or discus- 
sion points that are happening right now. The Department and the 
Administration are still figuring out its exact position on that mat- 
ter. 

Mr. Fortenberry. Well, I think we can help you. 

Mr. Jensen. It is safe to say that the Secretary feels that the 
definition, an overly narrow definition, would not be of benefit to 
that objective of 

Mr. Fortenberry. What do you see as the drawbacks from pur- 
suing this more aggressively? What is your hesitation? 

Mr. Jensen. It is around the sustainability of use of that mate- 
rials. We have to make sure that the systems that get put in place 
are done in a sustainable manner and that is the 

Mr. Fortenberry. You heard my comments. I qualified it by say- 
ing renewable woody biomass. Thank you, Mr. Chairman. 

Mr. Baca. Thank you very much. Next, I have Mr. Schrader for 
5 minutes recognized from Oregon. By the way, it is next to the 
state that just won the World Series women’s softball from Wash- 
ington State. 

Mr. Schrader. We take pride with our Oregon State Beavers 
having done pretty well in the World Series for the men too, so 
men and women are doing great up in the Northwest. Thank you, 
Mr. Chairman. I appreciate you being here, and apologize for the 
tenor of my questions because I agree with the Ranking Member 
that we need the Administration and the Forest Service to step up 
in a big, big way on the biomass discussion. You have the exper- 
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tise. You have the knowledge. You need to impart that, frankly, to 
the rest of the Administration and make sure they understand that 
our forests are part of the solution, not a part of the problem, so 
I really would urge you to get on with that. Why is it that the For- 
est Service is not implementing HFRA? I mean basically why are 
we being held hostage by the extreme environmental organizations 
that sue at every opportunity and not implementing the goals of 
the Congress and this nation under HFRA? 

Mr. Jensen. I don’t have all the numbers in front of me right 
now, but I think I would put on the table right now that the agency 
has pursued projects under the Healthy Forest Restoration Act to 
the tune of hundreds of thousands of acres right now. If there are 
specifics or there are some concepts and ideas that you would like 
to pursue in earnest, we look forward to some conversations with 
you on how we can get at more. 

Mr. Schrader. Well, I would hope some of the panelists might 
discuss and see how well we are implementing that. Certainly in 
my part of the world it is not working at all. I would also take 
issue, you said that we have the equipment, we are prepared to 
deal with the fire season and such. We have the right resources. 
How can you say that without the air tanker fleet being in the air? 
Basically without that air tanker fleet, we have hamstrung, frank- 
ly, the Forest Service ability to fight these fires, and they are just 
going to rage out of control and it falls to the states to step up with 
resources they just don’t have. 

Mr. Jensen. I will look to get more information for you on this, 
but my understanding is that our air tanker fleet and helicopter 
fleet is in the air right now. The status and briefing I had this 
morning, I think had 10 active tankers out there. There has been 
in the past some grounding of the air tankers, and some of those 
issues have been worked through. It had to do with the safety cer- 
tificates of those planes. We are currently looking to the future to 
make sure that our fleet is exactly what we need and currently 
right now we feel that the resources we have to come to bear are 
adequate to deal with the situation at hand. 

Mr. Schrader. I pleasantly disagree. I am glad your attention is 
on it though and hope we do a little more. One of the strategies 
that my state has adopted that I don’t see the Forest Service adopt- 
ing is an early intervention strategy. By getting into these fires 
early with resources up front you not only save money, you burn 
less carbon into the atmosphere, you protect homes, you protect 
trees. Why is the Forest Service not adopting an initial attack 
strategy like has been used very successfully — as a matter of fact, 
with that strategy my state is actually able to buy insurance from 
Lloyd’s of London to help defray the cost of excessive catastrophic 
wildfires because we have a strategy they believe in. 

Mr. Jensen. Oregon has got some interesting and unique abili- 
ties in that regard. The agency shares that objective. Our goal and 
our direction as well is to have early and aggressive initial attack 
done safely. So we hope that it is clear that there may be some 
challenges in Oregon right now in front of you but we definitely 
share, and that is a key part of our strategy, is that you have to 
catch these fires early before they move into the larger conflagra- 
tions that cost us the larger dollars than we currently are imple- 
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menting as a few strategies to help with that. I would be happy 
to discuss with you further. 

Mr. Schrader. I appreciate the response and look forward to 
working with you on that and the rest of the Committee. And I 
apologize again for the tenor of my questions, but I am just really 
interested in making sure that the Forest Service is shown to ad- 
vantage and our healthy forests remain healthy or get healthier. 
Thank you, sir. I yield back. 

Mr. Baca. Thank you very much. Before I recognize the next per- 
son to ask a question, I just wanted to recognize Glenn Thompson 
from Pennsylvania, who has been with us since the very beginning 
of the hearing and then also I would like to welcome Ms. Markey 
from Colorado who are sitting here too as well. I would add — I 
would like to recognize Ms. Lummis for 5 minutes. 

Ms. Lummis. Thank you, Mr. Chairman. In light of both the 
Ranking Member and the gentleman from Oregon’s comments and 
the gentlelady from South Dakota in support of changing the RFS 
standard to include renewable woody biomass, I won’t ask the same 
question. However, I would ask unanimous consent to insert for the 
record a photo that shows a huge slash pile much as you described, 
Mr. Fortenberry, that could be used as woody biomass under the 
renewable fuels and renewable electric standards, but otherwise 
could and would go to waste. So I want to ask unanimous consent 
to introduce that, Mr. Chairman. As well, I would like to ask unan- 
imous consent to enter into the record a second photo that shows 
the type of destruction that we are seeing in the west of adult 
lodgepole pines due to bark beetle. This particular photo is from 
the Frazier Forest in Colorado. 

And, Mr. Chairman, with all due respect to my beloved Jackson 
Hole Mountain Resort, I do occasionally sneak down to Steamboat 
Springs and Winter Park to ski in Colorado because I am closer to 
the Colorado border than to Jackson. And it is just devastating 
there. You would be stunned if you saw Winter Park, Colorado, ab- 
solutely stunned. It is devastating for these economies, and the fuel 
loads are very dangerous. So my question is this. What specific 
steps do you anticipate the Forest Service undertaking to reduce 
the hazardous fuel load in areas like this? 

Mr. Jensen. Right now we are looking at a very unique and un- 
fortunate circumstance in the sense that we have the Recovery Act. 
It is in response to some terrible times that are out there right 
now, but it is also providing some amazing opportunities to get 
ahead of some of these problems. And I don’t have specific numbers 
in front of me right now but we are using some of those monies 
to get ahead of this to do exactly the types of things that you are 
talking about. We are not going to have ever enough money to 
throw at this to get at the problem, but we have some pretty 
unique opportunities right now, and we are going to be doing our 
best. 

Ms. Lummis. Mr. Chairman, another question. This is with re- 
gard to HFRA. When projects include road closures or wildlife pro- 
tection in addition to HFRA requirements the Forest Service seems 
to be hesitant to use HFRA. Do you agree with that assessment 
and, if so, why is that the case? 
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Mr. Jensen. I would have to know the specifics of the case. As 
with most forest management decisions, the tool you use is usually 
driven by the types of circumstances on the ground and every 
choice and decision looks different in different parts of the country, 
so the HFRA tool while it may be appropriate in some places may 
not be the one solution in all, and I would hope that our forest 
managers and our rangers in the field are using the right tool for 
the right place. 

Ms. Lummis. Well, Mr. Chairman, just to comment, and that is 
that I would ask you, almost plead with you, to look at the Bridger- 
Teton Forest management in Wyoming. I am tremendously con- 
cerned about that forest in terms of its management. It is my per- 
sonal opinion that the Shoshone Forest is better managed than the 
BT. And, furthermore, this devastation that is occurring on its 
northern Colorado and southern Wyoming border is beyond the 
pale, and I strongly encourage you to visit, Mr. Jensen. You will 
be stupefied. Thank you. 

Mr. Baca. Thank you very much, Ms. Lummis. Next, I would like 
to call on Mr. Kagen from Wisconsin for 5 minutes. 

Mr. Kagen. Thank you, Mr. Chairman. Than you again, Mr. Jen- 
sen, for being here and coming under fire, so to speak, but it isn’t 
so hot in here that you can’t take it. I would like to know exactly, 
and you don’t have to report this now, but this Committee as an 
oversight Committee is very interested in knowing the total num- 
ber of dollars that you have received through the stimulus funds, 
the name of every program that you originated, the name of the di- 
rector of that program, how many jobs you have created through 
those specific programs, and the economic impact on the commu- 
nities in which you are investing those hard-earned Federal tax 
dollars. I think these are the questions that the people in North- 
east Wisconsin are very interested in. 

You don’t have to provide it today, but through each and every 
one of those programs, we would like to see how that is moving. 
And if you don’t mind giving us a report month by month, we 
would really appreciate it. Could you do that? That is a yes? 

Mr. Jensen. We will certainly follow up with you and get you the 
details you need. 

Mr. Kagen. I am going to interpret that as, yes, we will. 

Mr. Jensen. Very good. 

Mr. Kagen. So that is a yes. That is a very good thing. It is 
unanimous. The other question I have for you is a real easy one. 
What are the top three complaints you are getting from people you 
are working for, from state agencies, from foresters, from private 
landowners, from people trying to make a living, what are the 
three most common complaints that you are getting through the 
Forest Service, and what are you responding, what are you doing 
in response to those problems that they are presenting to you? 

Mr. Jensen. I would put that in the context right now of dealing 
with economic recovery, wildfire, and then generally the discussion 
right now around forest management and the utilization of the for- 
ests and the biomass themselves. 

Mr. Kagen. Have you given any consideration — I appreciate 
what you are hearing, and I would appreciate a more in-depth re- 
sponse in writing as to how you are responding to their demands, 
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and perhaps more importantly have you taken any time to study 
your own department to decide how you could become more lean 
in your functioning, more rapid in your respond? We understand 
how long it takes to grow a crop of trees. We all agree here on this 
Committee that every tree should be reclassified as an agricultural 
product. But we don’t want your department to take as long as it 
takes to grow trees to harvest them to respond to these problems, 
so have you taken a look or do you have an in-house report or an 
active person that is looking at how to become more lean within 
your own department? 

Mr. Jensen. The most important thing for us is to make sure 
that these dollars get to the ground and to the people that need 
them. We have been looking and we are still early in this Adminis- 
tration right now, but we have been looking at certain efficiencies 
to do just that, and we will be happy and look forward to further 
discussion. 

Mr. Kagen. Very good. Then with your saying yes, we will stop 
over, a number of us on the Committee are interested in stopping 
over at the USDA to take a look personally at how you are doing 
and maybe you can give us some response in writing before we get 
there. We will be there in about 4 weeks. 

Mr. Jensen. I look forward to that. 

Mr. Kagen. Very good. I yield back my time. 

Mr. Baca. Thank you very much. Now I would like to recognize 
the gentleman from Pennsylvania for 5 minutes, Mr. Thompson. 

Mr. Thompson. Thank you, Chairman. Thank you, Ranking 
Member, for putting this hearing together. Mr. Jensen, congratula- 
tions on the new position, and I was real pleased to hear in your 
opening remarks about recognition or the partnership and commu- 
nity vitality surrounding our forests and national forests. And I 
have to tell you, I am very pleased with the fact that we have an 
individual such as yourself with your experience as a forester and 
a wildland firefighter in that position. I think that is very good. 
Just to start out, I am going to change course just a little bit in 
terms of discussion. 

The Forest Service web site has a statement many of the commu- 
nities most affected by the economic downturn are located near na- 
tional forests, and that has been my experience. I have the Alle- 
gheny National Forest, 513,000 acres that were organized 86 years 
ago. I am fortunate to serve a district that includes that treasure. 
Unfortunately, the economic downturn in and around the Alle- 
gheny National Forest in my district has been really brought about 
more by the actions of the Forest Service recently than the state 
and national economy. For example, the recent agreement between 
the Forest Service and out-of-state environmental organizations 
will in fact close down oil and gas production in the Allegheny. 
Ninety-three percent of the Allegheny National Forest sub-service 
mineral rights are privately owned. The United States Government 
made a decision to leave those in private hands when it formed the 
forests, and oil and natural gas has been produced there for a cen- 
tury under strict control of the Pennsylvania Department of Envi- 
ronmental Protection. 

Another example of Forest Service policy shift is reduction in 
timber harvesting. Under the 1986 forest plan the Allegheny could 
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be producing 90 million board feet a year, and this year we will be 
lucky to hit 25 million even though the ANF is, I believe, the only 
national forest which actually turns a profit because of the value 
of the cherry hardwood specifically. The continuously declining tim- 
ber harvest and natural gas and oil production brought about by 
policy decisions of the Forest Service, not the economic downturn, 
really are killing the economy of the ANF region and fly in the face 
of the President’s policy of job preservation and creation. I wanted 
to get your opinion on that. Is there an explanation why there is 
a contradiction between the words of what the President is calling 
for in terms of job preservation and creation and, frankly, the ac- 
tion of the Forest Service related specifically to overseeing in the 
Allegheny National Forest? 

Mr. Jensen. First, I would say we very much share the sensitivi- 
ties around this current economic climate, particularly in the dis- 
tricts around the Allegheny National Forest, and the need to look 
at this nation’s energy needs and what those lands can potentially 
provide for that. We are hoping that our actions to date from what 
little I know right now on that are moving forward with those two 
items in mind, but also being mindful of the protection responsibil- 
ities that the forest has for the surface and the forests that are on 
there right now. We will look forward to having some conversations 
with you further to learn more about what is happening in your 
district and get a little better sense for the details. 

Mr. Thompson. Again, I quote from the Forest Service web site. 
The Forest Service has always risen to the great conservation chal- 
lenge of our time and with this in mind Abigail Kimball, the Chief 
of the Forest Service, has identified three times in particular that 
have stood out, climate changes, water issues, and the loss of con- 
nection to nature, especially for kids. The phrase climate change 
appears on the main page of the Forest Service web site 15 times, 
yet there is no mention of timber or harvesting, the historic reason 
that the Forest Services in the Agriculture Department, not the In- 
terior Department. And I guess I would just ask, this is really just 
a core principle question, what your belief is are the core functions 
of the Forest Service, and what role does timber harvesting play in 
its future. 

Mr. Jensen. I guess I would turn back to the mission of the 
agency, and that is to protect the health, diversity, and produc- 
tivity of the nation’s forest lands. And turning again back to my 
testimony a little bit, I think the focal point on this is there is a 
place for timber. There is a place for oil and gas. We want to focus 
on what is being left behind, not so much on what is coming off. 

Mr. Thompson. In the Allegheny National Forest with the issues 
going on there in a recent meeting with Chief Kimball, she was 
kind enough to come into the office and we talked about the crisis 
there and the Forest Service agreement with the out-of-state envi- 
ronmental groups to apply NEPA to future gas and oil production. 
I asked Chief Kimball for copies of the studies done by the Service 
demonstrating the necessity for NEPA application, and she said 
that there were none and that the Service relied on pictures of en- 
vironmental damage, and so my question, I guess, is do you believe 
that such an important decision should be based on photographs 
and opinion rather than thorough analysis and documentation? 
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Mr. Jensen. I just don’t know enough about the details of that. 
I will commit to work with you to find out a little more about that. 

Mr. Thompson. I look forward to that, and I appreciate your 
presence here today. 

Mr. Baca. Thank you very much. At this time, I would like to 
call on the gentlewoman from South Dakota for 5 minutes, Ms. 
Herseth Sandlin. 

Ms. Herseth Sandlin. Thank you, Mr. Chairman. Just to follow 
up, Deputy Undersecretary, and again I echo the congratulations 
of others on the panel for your position. I look forward to working 
with you. But I do want to delve into some follow-up questions 
based on the line of questioning of Mr. Thompson and Mr. 
Fortenberry. More specifically, can you describe the steps that 
USDA is taking to provide more stability and predictability in the 
annual timber sales volume, and more specifically what is the For- 
est Service doing to address the shortfalls in meeting allowable 
sales quantity levels established by forest management plans 
throughout the United States? 

Mr. Jensen. Our current efforts right now are focusing and being 
drive a lot by the current economic recession, and so the active ef- 
forts that we are in right now are looking around the timber sale 
program and making rate adjustments around some of those tim- 
ber sales to make sure that when these contracts were signed some 
years ago, they may have been signed when the markets looked at 
a lot different than now when they are actually moving towards ac- 
tion on the ground. The prices look a whole lot different, and that 
is the focal point right now of where we are trying to make sure 
that these timber sales go forward in an economic, viable fashion. 

Ms. Herseth Sandlin. So the focal point is on adjusting rates, 
but not necessarily addressing the shortfalls in the ASQ? 

Mr. Jensen. We are going to need to have some more discussions 
around that, and I would look forward to hearing what your vision 
for those are right now. As I come on board, there is a real strong 
focus on the immediacy of the near term implications of the eco- 
nomic recession and that is where the focal point is. 

Ms. Herseth Sandlin. And I think that is an appropriate focus, 
but I will look forward to talking with you about our experience in 
the Black Hills National Forest. Are you familiar with the Pon- 
derosa Pine in the Black Hills and how quickly it regenerates? 

Mr. Jensen. The most productive. 

Ms. Herseth Sandlin. And you are familiar with some of the 
problems we have had over the course of the last decade as it re- 
lates to meeting ASQ levels to sustain our industries but also to 
manage the forest in a much more effective way? 

Mr. Jensen. I have heard from some of the constituents in that 
area and will look forward to a lot more detailed conversations 
from here. 

Ms. Herseth Sandlin. Great. And then on the biomass issue, 
are you familiar with the recent assessment, I believe it was by the 
Energy Information Administration, that we are in danger of not 
meeting the targets set forth for cellulosic ethanol development and 
the renewable fuel standard? 

Mr. Jensen. I am not familiar with that. 
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Ms. Herseth Sandlin. I would point you to that report, and 
again it will follow up. If it is not the EIA, but I am fairly certain 
that it was the EIA that did the assessment. And you are familiar 
with the President’s recent comments of last week in terms of his 
commitment to achieving advanced biofuels while maintaining the 
sustainability of the current corn ethanol industry, but clearly a 
demonstration of his commitment to cellulosic biofuels? You are fa- 
miliar with his comments that he made last week? 

Mr. Jensen. I have not seen them most recently, but I am very 
familiar with the commitment of the Administration towards ad- 
vanced biofuels and cellulosic ethanol. 

Ms. Herseth Sandlin. And so with that, the Secretary nor the 
President has yet to put forward a position on the definition of re- 
newable biomass for either the RFS or the RES? 

Mr. Jensen. That is my understanding, correct. 

Ms. Herseth Sandlin. What role, in your opinion, can utilizing 
woody biomass on Federal lands play in accomplishing our goals for 
bioenergy? 

Mr. Jensen. I think there is a huge role. Starting from a commu- 
nity standpoint, I think the obvious one of trying to reduce fuel 
loads out there on the landscape to protect those communities, and 
then also trying to tie that into the economic possibilities done 
sustainably to those communities is a huge one to get that going. 

Ms. Herseth Sandlin. You have mentioned sustainable, sustain- 
ability a couple of times in your opening testimony and responses 
to questions. Do you feel that more information is necessary as it 
relates to sustainability even as it concerns utilizing slash and 
other materials coming off the forest under current management 
practices? 

Mr. Jensen. I would say yes. It is clear that to make good deci- 
sions we need to have the best information we possibly can, and 
we are trying to — we want to make sure that the programs and ca- 
pacities that we have in place give us the answers we need to make 
the best decisions on the ground. 

Ms. Herseth Sandlin. Well, how long do you anticipate that 
that will take and in the interim are we just going to continue to 
burn or let rot existing slash piles in our national forests? 

Mr. Jensen. We are prioritizing our works to make that they are 
done in areas that are of highest risk and where there is energy 
within the communities to get at those situations. That is not to 
say that it is enough. We need to double our efforts and get in front 
of this instead of behind it and reactive to it, but we are definitely 
trying to work to target our resource with the best information and 
best science we have to make sure it is done in the right way. 

Ms. Herseth Sandlin. Well, I appreciate your responses to my 
questions, and I would implore you and the Secretary and the 
President to weed into the debate on biomass and to take a position 
in light of the over arcing goal to meet the targets that we set forth 
in 2007 and get these answers to some of the lingering questions 
that some may have as to sustainability so that we can achieve our 
energy independence goals as well as sustain our rural commu- 
nities that rely on our Federal forests as well as our private forests 
across the country. Thank you, Mr. Chairman. 
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Mr. Baca. Thank you very much, Ms. Sandlin. At this time, I 
would like to call the gentlewoman from Colorado, Ms. Markey, for 
5 minutes. 

Ms. Markey. Yes. Thank you, Mr. Chairman, for the opportunity 
to speak at this Subcommittee hearing. Mr. Jensen, I want to 
elaborate on what my colleague from Wyoming was talking about 
with the devastation of the bark beetle in southern Wyoming and 
northern Colorado. Two weeks ago, Secretary Vilsack was in Fort 
Collins, Colorado with me. We visited Colorado State University, 
and we were talking to some of the researchers looking at the bark 
beetle problem, and they said that in 5 years 90 percent of the 
lodgepole pines in Colorado will be dead, 90 percent in 5 years. It 
is well over 2 million acres. You know, of course, this has an enor- 
mous increase in the risk of wildfires. And I know that there is 
some stimulus money coming but there is just really not going to 
be enough funds for the magnitude of the problem that we are 
dealing with in southern Wyoming and northern Colorado. 

Some of our county commissioners have come to me and said we 
know the Forest Service is doing other programs like prescribed 
burns on our grasslands in the eastern part of the state, can some 
of that money at all be shifted to fighting wildfires as a result of 
the bark beetle problem. So can you tell me, is there any discus- 
sion, I know we passed the FLAME Act. We hope to have more 
money for fire suppression. There is stimulus money as well. But 
are you looking at shifting any money within the existing Forest 
Service budget as well? 

Mr. Jensen. Most certainly, and I think the region has received 
a good amount of money to date and obviously this is a priority in 
the future as well. I would note that this is exactly the type of 
issue why it is important that we have these sort of public and pri- 
vate partnerships that are inclusive of traditional and new indus- 
tries that are out there to be able to get out all the work because 
as you just said 2 million acres is a lot. And it is not going to be 
solved alone by the public dollar. We need to move forward in part- 
nership where we can work with communities and work with exist- 
ing and new industries to find solutions. 

Ms. Markey. Thank you, Mr. Chairman. 

Mr. Baca. Thank you very much, Ms. Markey. At this time, that 
concludes the questions of our panel. I would like again to con- 
gratulate you on your position, Mr. Jensen, and thank you very 
much for appearing before us. And if there are any additional ques- 
tions that Members may have had that they didn’t have an oppor- 
tunity, they may submit them for the record and hopefully you will 
be able to respond back to those particular questions. Again, thank 
you very much. 

Next, I would like to call our next panel up front. Would they 
please come to the table? Thank you. I think at this time everybody 
has sat down, but we would like to welcome our second panel to 
the hearing. I would like to begin by again reintroducing our Mem- 
ber from Oregon to introduce our guest from Colorado, Mr. 
Schrader, would you please introduce the Member from Oregon? 

Mr. Schrader. Thank you, Mr. Chair. It is my pleasure to intro- 
duce the representative from Oregon Tree Farm System and Amer- 
ican Forest Foundation, Mr. Clint Bentz. Clint is known as a major 
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leader and advocate for family forestry in our Northwest. He is the 
Chairman of the American Tree Farm System, the first Family 
Forest Landowner President. He was recognized in 2002 along with 
his father as the Western National Tree Farmers of the year. Also, 
a graduate of the Master Woodland Manager Extension Program 
based out of Oregon State University, the best land grant institu- 
tion in the country. He is also an author and recently wrote “Ties 
to the Land, Your Family Forest Heritage” in partnership with 
OSU. Clint manages a 25-acre tree farm and 700-acre family tree 
partnership at the Blue Den Ranch in Scio, Oregon. He is also an 
avid trout fly fisherman and recently honored by Governor 
Kulongoski for his work as President of the Oregon Aquaculture 
Association in aiding salmon recovery efforts, a big deal in my 
state, and showing fish and forestry are not incompatible. 

In his spare time, he works as a certified public accountant. He 
also helped rewrite Oregon’s property tax program for small wood- 
land owners, and in Scio he lives with his wife, Maureen, and their 
six children, so he does have some spare time. And I thank Mr. 
Bentz for making a long trip to Washington and commend his dedi- 
cation of aiding forestry and fishing in our great state. I look for- 
ward to your testimony. 

Mr. Baca. Thank you very much for that introduction. Next, I 
would like to have the gentlewoman from Wyoming, Ms. Lummis, 
to introduce her guest from Wyoming. 

Ms. Lummis. Thank you, Mr. Chairman. It is really an honor for 
me to welcome Jim Neiman to Washington, D.C. He is in the mid- 
dle of a very busy season for his business, but he dropped every- 
thing at our request to join us today, and there is no one more 
knowledgeable about forest industry or just forestry in general in 
Wyoming. Jim Neiman has served on the University of Wyoming 
board of trustees. Jim Neiman is a steward of the land and the nat- 
ural resources in Wyoming. I served a brief stint as the Director 
of State Lands and Investments to which forestry is tied in Wyo- 
ming, and also 8 years on our Board of Land Commissioners, and 
no one was more helpful in terms of providing advice with regard 
to good stewardship of the State of Wyoming’s forested lands than 
Jim Neiman. 

You will learn a great deal from him today. Jim Neiman is also 
involved in Devil’s Tower Forest Products in Hulett, Wyoming, and 
it is the last remaining sawmill in the entire State of Wyoming. So 
the survivability of this industry is at risk in spite of their best ef- 
forts to employ good stewardship. And so I am so excited to hear 
your testimony today about cogeneration, about renewable re- 
sources, and the great stewardship that you provide. Thank you for 
being a wonderful Wyoming citizen and looking forward to your 
testimony today, Jim. 

Mr. Baca. Thank you very much. Next, I would like to have Mr. 
Childers recognize his guest from Mississippi. 

Mr. Childers. Thank you, Mr. Chairman. I would like for the 
Committee to join me in welcoming Dr. Tom Monaghan here. Mr. 
Monaghan has had a long career with Mississippi State University, 
which I will take issue that another college that was mentioned 
was the best land grant institution in the country. We have one 
that we think is the best. He is from Starkville, which is tech- 
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nically not in my district but he and I have a lot in common in that 
we are both tree farmers and have a great respect for the land and 
what it produces. I welcome you here today. He has also worked 
with the Mississippi Forestry Association, the National Association. 
I am looking forward to hearing from you today. Dr. Monaghan, 
thank you for being here, sir. Welcome. 

Mr. Baca. Thank you very much. Then I would like to have Ms. 
Markey introduce her guest from Colorado. 

[The prepared statement of Mr. Childers follows:] 

Submitted Statement of Hon. Travis W. Childers, a Representative in 
Congress from Mississippi 

I want to thank Chairman Baca and the other Members of this Committee for 
holding this essential hearing. I also want to thank Mr. Monaghan for taking the 
time to testify today and for representing the Forests Owners of my home state. 

Mississippi’s forests have been a vital a part of the cultural fabric of our state 
for over 200 years. The Forestry industry provides 8.5% of all jobs in Mississippi. 
Mississippi State University is both a premier research institution in forestry and 
an important educational resource for forest owners. The state’s 6 National Forests 
provide residents and tourists alike with some of the most pristine hiking, camping 
and fishing areas in the entire country. Mississippi is also a leader in forest con- 
servation as the first state to implement a comprehensive state-sponsored forest re- 
sources inventory and finally, over 65% of Mississippi’s land is in forests. 

on energy, conservation, and agriculture policies it is important that we recognize 
the vital role forestry can play in all of these issue areas. I am pleased to participate 
in this hearing and I am looking forward to listening to the testimony of all of the 
witnesses and I hope to learn more about the ways we as Members of Congress can 
help bolster our National Forests and our forest industry. 

Ms. Markey. Yes. Thank you, Mr. Chairman. And I want to 
thank all of our speakers today, and I want to thank Mr. Brian 
McPeek for being with us today from Colorado to speak about the 
great work of the Nature Conservancy and what you do in North 
America. The previous speaker today highlighted the bark beetle 
epidemic in the Rocky Mountain region. The Forest Service expects 
the bark beetle epidemic will kill most of the mature lodgepole pine 
covering 2.2 million acres in Colorado and southern Wyoming over 
the next 5 years. The epidemic can be seen by the large swaths of 
red trees and is now spreading to the eastern slope and the Pon- 
derosa Pines on the front range. 

While these beetles are native to Colorado, the increase in num- 
bers over the past several years has been attributed to increased 
temperatures leaving large areas of dead wood and increasing the 
risk of wildfire. While some forest areas are growing back, these 
younger, smaller trees also increase wildfire risk. Infestation pre- 
vention techniques in Colorado are very labor intensive and do not 
guarantee the trees will survive. Therefore, it is important to focus 
on our wildfire prevention efforts. For the future of our forests in 
Colorado, it is imperative that we provide a stable source of fund- 
ing for emergency wildfire suppression such as provided in the 
FLAME Act. 

Finally, I would like to stress the importance of providing the 
USDA Animal and Plant Health Inspection Service with the re- 
sources that they need to update the quarantine 37 regulations for 
the importation of plants into the U.S. Without these updated regu- 
lations our forests are prone to invasive species. Updating these 
regulations will ensure that we are not unnecessarily exposing our 
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forests to destructive and invasive plants. Thank you again for 
being here, Mr. McPeek, and we look forward to your testimony. 

Mr. Baca. Thank you very much. And we have two other panel- 
ists that are here. We have Mr. Steve Koehn, Maryland State For- 
ester, on behalf of the National Association of State Foresters, 
Parkton, Maryland. Thank you, and welcome to the panel. We also 
have Matt Smith, on behalf of the Society of American Foresters 
from Falconer, New York. I would like to welcome all of you to the 
panel, and thank you very much for agreeing to be out here and 
giving us your expert testimony. We will begin with Mr. Koehn at 
this time. Again, you have 5 minutes. Each of the speakers will 
have 5 minutes and then at the conclusion of the panelists, we will 
ask questions. But there may be a time that I believe that the bell 
may be ringing for votes at 3:00. What we will do is go as far as 
we can and then break for recess and then come back and recon- 
vene. So, Mr. Koehn, you may begin. 

STATEMENT OF STEVE KOEHN, MARYLAND STATE FORESTER, 

ON BEHALF OF THE NATIONAL ASSOCIATION OF STATE FOR- 
ESTERS, PARKTON, MARYLAND 

Mr. Koehn. Thank you. Chairman Baca, Members of the Com- 
mittee, thank you for the opportunity to appear today on behalf of 
the National Association of State Foresters. My remarks today will 
highlight the role of the nation’s forests as a strategic national re- 
source. I also want to address the importance of markets for eco- 
system services and traditional forest products in ensuring the na- 
tion’s forests provide environmental benefits today and for future 
generations. All the nation’s forests face numerous threats from 
changes in forest ownership and land use to wildfire, climate 
change, insects and disease. These threats will inevitably impact 
their ability to deliver essential environmental services like clean 
air and water and may provide these services at no cost or very lit- 
tle cost to the American public. 

Water quality has emerged as one of the most important and 
public environmental issues of our time. In the United States, well 
over half of our population depends on water supplied through 
areas that are originating on or protected by forest lands. Forests 
increase the resilience of watersheds through water storage, soil 
protection, nutrient buffering, and filtering of sediment and other 
pollutants. Increasing the ability of private forest landowners, pub- 
lic forest managers and communities to manage, protect, and en- 
hance forests is one of the greatest challenges to ensuring the fu- 
ture sustainability of clean drinking water and our waterways and 
our water dependent ecosystems. 

State level best management practices have become widely ac- 
cepted and understood tools to help reduce non-point source pollu- 
tion by providing forest buffers and limiting soil disturbance, sedi- 
mentation, and leaching of fertilizers into our waterways. BMPs 
have relied on both regulatory and voluntary mechanisms for their 
implementation and have been found to be very effective in control- 
ling non-point source pollution. New regulatory requirements will 
impact the ability of private forest landowners to realize value from 
a working forest. They also are often unnecessary given that BMP 
implementation and compliance rates are consistently quite high. 
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Forest practice regulations threaten to place additional burdens on 
private forest landowners and serve as a disincentive in many 
cases to maintain forest land cover. 

Land conservation of non-forest uses such as urban and indus- 
trial development pose greater risks to impairing water quality. 
Legislative efforts should target and encourage the development of 
private and more diverse force markets. These will help land- 
owners hold on to their forest land in the face of increasing devel- 
opment pressures. Fundamentally, sustainable force management 
is not possible without diverse, viable, and robust markets. The ab- 
sence of markets deprives landowners of financial incentives for 
them to keep forest as forest. In other words, no markets, no man- 
agement, no cash flow, no conservation. Markets for traditional for- 
est products have typically done the heavy lifting as far as pro- 
viding economic returns to landowners. Today, however, global 
competition has created a situation where U.S. imports of forest 
products have grown at a faster rate than American exports. 

The current economic downturn and housing slump have also re- 
duced the demand for paper products and lumber and led to a 15 
percent decrease in the forest product industry’s work force. State 
foresters are well positioned to work with Federal partners to cor- 
rect these declines, support new markets, and help create jobs at 
the local level. In the meantime, emerging carbon markets have 
been making important progress. Carbon is projected to become one 
of the largest commodity markets in the world. However, water 
quality protection, forest and habitat conservation programs are 
also critical ecosystem services and should have a place in an ac- 
tive market place. State foresters believe that it is important to re- 
establish effective programs that maintain and diversify markets 
even in difficult budget times and particularly when the nation’s 
forests are being called upon to address national climate and re- 
newable energy priorities. 

The renewable electric standard in the proposed American Clean 
Energy and Security Act, better known as H.R. 2454, adds yet an- 
other dimension of the role of forests as a strategic national re- 
source. State foresters believe that the forest biomass will be essen- 
tial in meeting the goals of producing 15 percent of the nation’s en- 
ergy from renewable sources by the year 2020, particularly in 
states such as my home State of Maryland where wind and solar 
and other renewable energy options are less viable. Including a 
broad biomass definition in an RES like the one found in the 2008 
Farm Bill will be essential in attracting new investment in renew- 
able energy facilities. Including a restrictive biomass definition in 
H.R. 2454, would severely constrain the ability of new projects to 
generate renewable electric credits under a Federal RES. 

Our nation’s priorities for renewable energy are underscored by 
global efforts to address a changing climate. NASF supports a na- 
tional cap and trade program that includes forest carbon offset 
projects that guarantee reductions in atmospheric greenhouse 
gases. Forestry projects offering quantifiable emission reductions 
but cannot meet higher standards for offset markets should be eli- 
gible for incentives beyond offsets. Although they may not be able 
to qualify for offset payments support for these incentives and 
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other programmatic efforts could some from the sale of allowances 
for carbon emissions as well as other sources. 

Mr. Baca. Your 5 minutes are up, but if you can conclude real 
quick, and if I can ask the other panelists to look at the light and 
try to stay within the given time limits because we have quite a 
few witnesses and the bell has just rung for us to vote. 

Mr. Koehn. I will wrap up immediately. 

Mr. Baca. Thank you. 

Mr. Koehn. As long as public values continue to be derived from 
private forest lands, there is an undeniable role for Federal invest- 
ments in order to achieve cooperative conservation on state and 
private forest lands. NASF asks that this Committee give favorable 
consideration to appropriate allocations for these important serv- 
ices, and with that I conclude my remarks. 

[The prepared statement of Mr. Koehn follows:] 

Submitted Statement of Mr. Steven Kohen, Maryland State Forester, on 
BEHALF OF THE NATIONAL ASSOCIATION OF STATE FORESTERS, PARKTON, MARYLAND 

Chairman Baca, Members of the Committee, thank you for the opportunity to ap- 
pear today on behalf of the National Association of State Foresters. NASF rep- 
resents the directors of the state forestry agencies of all fifty states, eight territories 
and associated states, and the District of Columbia. State Foresters manage and 
protect state and private forests across the U.S., which encompass two-thirds of the 
nation’s forests, as well as support our federal partners in their efforts. 

Private forest lands in the U.S. encompass approximately 495 million acres and 
provide significant environmental benefits at little or no cost to society. All forests 
face myriad threats from changes in forest ownership and use, wildfire, climate 
change, as well as insects and disease. These threats will inevitably impact the abil- 
ity of the nation’s forests to deliver any number of environmental services. 

In today’s discussion, I will highlight the vital role our forests play as a strategic 
national resource that will continue to ensure water quality and quantity, provide 
renewable energy, mitigate climate change and allow wildlife to adapt to new habi- 
tats. I will also address the importance of markets for traditional forest products 
as well as for "ecosystem services" in ensuring that the nation’s forests provide envi- 
ronmental services today and for future generations. 

Water Quality and Quantity 

Water quality has emerged as one of the most important public environmental 
issues of our time. The availability of sufficient amounts of clean water is critical 
to communities, agriculture and industry, fisheries, wildlife, as well as wetland and 
estuarine habitat. In the U.S., well over half of our population depends on water 
supplies that originate on or are protected by forestlands. Forests are essential in 
increasing the resilience of watersheds through water storage, soil protection, nutri- 
ent buffering and filtering of sediment and other pollutants. 

Water quality is an important indicator of how well land is managed. Increasing 
the ability of private landowners, public forest managers and communities to man- 
age, protect and enhance forests is one of the greatest challenges to restoring and 
ensuring the future sustainability of clean drinking water and healthy waterways 
and ecosystems. 

State-level Best Management Practices (BMPs) have become widely accepted and 
understood tools to help minimize soil disturbance, limit sedimentation and leaching 
of fertilizers and pesticides into nearby streams, provide forested buffers around 
streams and other water bodies, and provide guidelines for proper road and water 
crossing construction. BMPs have relied on both regulatory (i.e. through state forest 
practices acts) and voluntary (e.g., landowner education and technical assistance 
programs, third-party certification) mechanisms for their implementation and have 
been very effective in controlling non-point source pollution when they are properly 
implemented. Overall implementation and compliance rates are consistently to be 
quite high. 1 A 1 

Because regulatory requirements impact the ability of private forest owners to re- 
alize value from a working forest, policymakers must consider the economic implica- 


1 NCASI. 2008. Compendium of State and Provincial Forestry Best Management Practices. 



36 


tions whenever new environmental requirements are entertained. Without consider- 
able forethought, new regulations which place additional burdens on private forest 
landowners may serve as a disincentive to maintain forest cover and could encour- 
age conversion to non-forest uses (e.g., urban or industrial development) which-in 
many cases-pose greater risks to impairing water quality in rivers, lakes, streams, 
ponds and other waterways. Conversely, regulation that helps to establish private 
and more diverse markets can be an important way of helping forest landowners 
hold onto their forestland in the face of increasing development pressures. 

Renewable Energy 

The House Energy and Commerce Committee recently passed their version of the 
American Clean Energy and Security Act (i.e. HR 2454) on May 21. The bill in- 
cluded a Renewable Electricity Standard (RES) that would require the nation’s util- 
ity providers to supply as much as fifteen percent of their power from sources such 
as wind, solar and biomass by the year 2020. Reaching this goal will hinge on 
whether Congress can craft an RES that does not interfere with the ability of the 
nation’s forests to contribute to renewable energy. Forest biomass will be essential 
in meeting national goals for renewable energy, particularly in states-such as Mary- 
land-where wind, solar, and other renewable energy options are less viable. Includ- 
ing a broad biomass definition-such as the one found in the 2008 Farm Bill-in an 
RES will be essential in attracting new investment in renewable energy facilities. 
In Maryland, for instance, two wood-based bioenergy facilities are planned on the 
Eastern Shore to meet increased energy demands imposed by an ever-increasing 
population. 

The first anticipated project is Fibrowatt’s FibroShore facility which would utilize 
a projected 50,000 tons of forestry residues alongside 300,000 tons of poultry litter 
to deliver 40 MW of power to as many as 50,000 homes. FibroShore’s sister power 
plant is FibroMinn located in Minnesota, the first of its kind biomass-fueled facility 
in North America. 

The second project - which is under consideration by the Maryland Environmental 
Service (MES), a quasi-public entity -is envisioned to need an estimated 80,000 dry 
tons of forest residues (i.e., bark, chips, tops, limbs, unmerchantable small trees) to 
produce as much as 10 MW of power annually at the Eastern Correctional Institu- 
tion (ECI). Given a biomass-fueled facility is a base-load operation - compared to 
intermittent production, like wind and solar — it is possible to realize excess genera- 
tion that could be fed to the PJM grid. 

In addition to renewable energy, these two projects will also generate green jobs 
in areas of Maryland which are experiencing unemployment rates higher than the 
state average and median incomes below the state average. 

New markets will provide Maryland-as well as other parts of the nation-with the 
infrastructure needed to improve forest health and productivity while creating in- 
centives for families and individuals to maintain their forests in forests. Both would 
also produce measurable environmental benefits including a reduction in harmful 
greenhouse gas emissions and reduced non-point source nutrient pollution in the 
Chesapeake Bay. 

Limiting the availability of forest biomass by including a restrictive biomass defi- 
nition in HR 2454 could severely constrain the ability of the FibroShore and ECI 
projects (as well as other similar projects across the country) to generate renewable 
electricity credits (RECs) under a federal RES. Removing the possibility of RECs 
would serve as a disincentive to investment, would likely have a detrimental effect 
on the economic viability of the projects, and would likely contribute further to the 
erosion of energy reliability at a time when PJM predicts rolling brownouts and 
blackouts throughout Delmarva by 2011 and 2012, respectively. 

Climate Mitigation & Wildlife Adaptation 

National priorities for renewable energy are underscored by global efforts to ad- 
dress a changing climate. Our forests will serve as a strategic national resource in 
our collective climate mitigation and adaptation efforts. NASF supports a national 
cap-and-trade program that includes forest carbon offset projects that guarantee re- 
ductions in atmospheric greenhouse gases (GHG). Forest carbon offsets offer one of 
the quickest means of reducing carbon emissions, are highly cost-effective, and pro- 
vide valuable co-benefits such as clean water, wildlife habitat, clean air and rec- 
reational opportunities. State Foresters recommend that eligible offset project types 
should include afforestation, reforestation, improved forest management, and others 
such as avoided deforestation to be added at a later date. Early adopters partici- 
pating in existing regulatory and voluntary carbon markets should be rewarded in 
order to maintain their current and future interest in supplying emissions reduc- 
tions. 
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Forestry projects offering quantifiable emission reductions-but that cannot meet 
higher standards for offset markets-should be eligible for incentives beyond offsets. 
Although they may not be able to qualify for offset payments, support for these in- 
centives or other programmatic efforts could come from the sale of allowances for 
carbon emissions as well as from other sources. We recommend that legislation offer 
these kinds of incentives to reward forest project types with quantifiable climate 
benefits-including avoided deforestation-and would designate Forest Legacy, EQIP 
and other Farm Bill programs as part of a ready delivery system. 

NASF supports legislation that includes new and expanded funding for adaptation 
activities across the nation’s federal and non-federal forests. Past proposals have fo- 
cused climate adaptation funding on federal lands and have omitted opportunities 
to help fund adaptation activities on state and private forest lands. State forestry 
agencies-in coordination with state fish and wildlife agencies-help provide forest- 
based habitats for fish and wildlife (among many other forest-related benefits) in the 
face of changing climates. Cooperative Forestry Assistance programs can play an es- 
sential role in implementing forest adaptation strategies on private forestlands. Yet, 
with the exception of a very small allocation for the Forest Legacy Program, HR 
2454 makes no provision for funding these programs as part of the Natural Re- 
sources Climate Change Adaptation Fund. NASF asks that this Committee ensure 
that adaptation funding be allocated to support nonfederal forests as well as federal 
forests and wildlife needs. 

Importance of Markets for Sustainable Forestry 

Sustainable forest management is not possible in the absence of diverse, viable 
and robust markets. The absence of markets results in passive management and de- 
prives landowners of financial incentives for keeping forests as forests. In other 
words: no markets - no management; no cash-flow - no conservation. Today, markets 
exist for traditional forests products and for the "ecosystem services" forests provide. 
Both have important roles in providing incentives which encourage conservation and 
for implementing sound forest management and stewardship practices. 

Markets for Traditional Forest Products 

Markets for traditional forest products (e.g., lumber, pulp, piling, poles) have done 
the bulk of the heavy lifting as far as providing economic returns to landowners and 
have helped reward them for keeping forests as forests. Currently, the nation’s for- 
est products industry faces significant global competition creating a situation where 
U.S. imports of forest products have grown at a faster rate than American exports. 
Further, the current economic downturn and housing slump have reduced the de- 
mand for paper products and dimensional lumber resulting in a loss of traditional 
markets all across the country. Over the past three years alone, 15 percent of the 
forest products industry’s workforce-found mostly in our rural areas-has been left 
without a job as a result of mill closings. 

Ecosystem Service Markets 

Ecosystem services are the values that forests provide above and beyond the tra- 
ditional products like lumber and pulp. Important progress has been made in regard 
to carbon and renewable energy markets under the high-profile urgency of climate 
change. In fact, the market for carbon is projected to become one of the largest com- 
modity markets in the world. But water quality protection, forest conservation, and 
habitat conservation programs are also critical ecosystem services that should also 
have a place in an active marketplace. 

In Maryland, the "Bay Bank" is attempting to provide innovative solutions to 
bridge the gap by offering a basic online market infrastructure to help landowners 
determine what markets and programs they are eligible to participate in and then 
generate and market credits for various ecosystem services. Landowners can place 
different practices on their land; see what types of credits those practices are capa- 
ble of generating; and the costs and benefits of implementation and potential income 
from credits. The multi-state nature of the registry will also assist the development 
of regional markets. 

Programs Needed to Facilitate Diverse & Robust Forest Markets 

NASF strongly supports the new Office of Ecosystem Services and Markets, led 
by former USDA Forest Service Associate Chief Sally Collins. The leadership role 
of USDA through this office will be critical in developing markets which will com- 
pensate landowners for the wildlife, water, clean air and carbon storage benefits 
their forests provide. 

State Foresters and the USDA Forest Service should also be involved in efforts 
to support new markets-particularly for low value materials-and thus helping to cor- 
rect declining markets particularly at a time when unprecedented global competitive 
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pressures confront the forest products industry and as the nation’s forests are being 
called upon to address national priorities related to renewable energy and climate 
mitigation. State Foresters believe it is important to reestablish effective programs 
that maintain and diversify markets even in difficult budget times. Past pro- 
grammatic efforts in these areas were not clearly articulated and have lost sight of 
their intended purpose. New programs could help identify and fund the most inno- 
vative projects from around the country which address priority issues in each state, 
ensure longevity of benefits, maintain and create jobs, and promote the overall goal 
of improving the prospects for practicing sustainable forestry. 

It is also important to recognize the important role of Farm Bill programs in 
achieving these national goals. NASF sincerely appreciates the leadership of Chair- 
man Peterson and Members of the House Agriculture Committee in crafting the 
Forestry Title of the 2008 Farm Bill. The State Assessments and Strategies speci- 
fied in that title are critical in developing direction and future appropriations for 
Cooperative Forestry Assistance programs. Similarly, State Forestry agencies antici- 
pate improved services and cost-share capabilities through the enhanced forestry 
provisions contained in the Environmental Quality Incentives Program. 

I would like to commend Chairman Baca and Ranking member Fortenberry for 
holding this hearing today and thank the Committee Members for allowing us to 
offer our views on the future on the nation’s forests. 

Mr. Baca. Thank you very much. Mr. Bentz. 

STATEMENT OF CLINT BENTZ, ON BEHALF OF THE OREGON 

TREE FARM SYSTEM AND AMERICAN FOREST FOUNDATION, 

SCIO, OREGON 

Mr. Bentz. Thank you, Chairman Baca, Ranking Member 
Fortenberry, and Members of the Committee. My dad brought our 
property in 1964, and we were like most family forest landowners 
trying to figure out how to pay the mortgage. We bought it origi- 
nally to run cattle on. It was a cutover stump ranch. There really 
wasn’t a whole lot happening on the property. And so we ran cattle. 
We created a fish hatchery. We built some lakes. We had private 
recreation. We were just kind of doing anything we could. And in 
the late 1970’s a stewardship forester, our local stewardship for- 
ester, Mike Barsoti, started talking to my dad about managing for 
the timber resources. And so we had some cost share funds that 
were available at that time, and we started pushing brush and 
planting trees. And over the last 20 years, we have re-planted and 
re-started about 400 acres of forest. 

I moved home about 20 years ago, and we realized we were mak- 
ing all these investments in the land. We were going to create a 
state tax problem for our family. We started talking also about 
generational transfer issues that this work that my dad was doing 
and that I came back to help him with, we would not live long 
enough to see through to completion, and so if we were going to be 
successful, we needed to engage our children and our grandchildren 
in this process so they had as much passion about it as we did. And 
out of that resulted this ties to the land curriculum that is now 
being used nationally by family forest landowners across the coun- 
try connecting inter-generationally to the land. 

As a result of all of our work, we were named the 2002 National 
Outstanding Tree Farmers of the Year by the American Forest 
Foundation. America’s Forest Foundation has a tree farm program, 
which was founded in 1941 in Oregon. We were the first tree farm 
Committee. And we work basically doing education and outreach 
and recognition of family forest landowners. There is 91,000 of us 
across the country. We have 24 million acres under internationally 
third party certified green management of the property so 
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sustainably managed for wood, water, wildlife, and recreation. I 
just finished a three-term chair as the chairman of the organiza- 
tion. I am continuing as a trustee. Oregon has produced four Na- 
tional Tree Farmers of the Year over the last 60 years so Oregon 
actually has the largest number of tree farmers that have received 
that award. 

Small forest landowners in the United States are defined as 
being under 1,000 acres. There are 10 million of them, and they 
own more than a third of the forests in the United States. Average 
holding is under 100 acres. If we compare that to family farms 
there is roughly the same number of acres, about 250 million acres 
of family farms. There is 2-1/2 million family farmers. There is 10 
million family forest landowners, but basically the same land base 
that they are controlling. In Oregon, the forest products industry 
is the largest forest products industry in the United States. We 
produce more than 18 percent of the total U.S. softwood lumber 
production, so timber still is a big deal in Oregon. We are the Per- 
sian Gulf of timber, we like to say out there, so even though we 
have the Silicon Forest growing up near Portland. 

Ninety percent of endangered species rely on our forest land. We 
are facing all kinds of issues with multi-generational issues. Our 
loss of markets, we are being left out. Many of the renewable build- 
ing standards that are coming out don’t recognize wood at all or 
if they do they don’t recognize our wood as a part of the standard. 
We have development pressure. I know in Oregon forest land goes 
for about $1,000 an acre. If you can put a house on it, it is worth 
$30,000 an acre. That is a huge differential that makes it very 
hard to talk family forest landowners into keeping the land in that 
use. Of course, we have generational change. One in five owners is 
over 75 years of age. We are going to have 44 million acres of this 
land change hands in the next 5 years. 

So we have this climate change bill in front of us. We want to 
make sure that family forest landowners qualify for carbon offsets, 
that the work we are doing can be in there. We are now trading — 
we have pilot projects American Forest Foundation has set up to 
help family forest landowners aggregate and trade carbon in the 
voluntary markets. We want to make sure that whatever new rules 
get written coming out of Congress don’t throw those people under 
the bus, that they are able to continue to trade their carbon and 
aggregated. Again, most of our landowners are small, so a lot of 
times economies of scale aren’t there so we still need incentives. 
We need cost share, we need other help to help them get through. 
I think the bottom line for me is that family forest landowners 
really care deeply about their land. We own the land but really it 
owns us. Stewardship is a natural part of that ethic. We don’t live 
long enough to see the fruit of our labors. 

Our success, the success of American Forest Foundation is built 
on engaging the hearts and minds and the creativity of these folks, 
and I know that if you recognize and reward these landowners for 
the hard work that they are doing, they will give back to you far 
more than you ever give them. Thank you. 

[The prepared statement of Mr. Bentz follows:] 
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Prepared Statement of Clint Bentz, on Behalf Of The Oregon Tree Farm 
System And American Forest Foundation, Scio, Oregon 

Tanking member Fortenberry, Members of the Subcommittee, thank you for the 
opportunity to appear before you today on behalf of America’s family forest owners. 
I’m a family forest owner in Oregon, where my siblings and I own 700 acres and 
manage it as a certified property under the American Tree Farm System - a pro- 
gram of the American Forest Foundation. ATFS certification means that my forest, 
like that of the 91,000 other family forest landowners in the system, is managed 
in a way that ensures the continuation of clean water, wildlife, recreational opportu- 
nities, and renewable wood products. 

We were honored by the American Forest Foundation as the National Out- 
standing Tree Farmers of the Year in 2002 for our conservation and outreach ef- 
forts. We were also honored by Oregon’s governor, Ted Kulongoski, for our conserva- 
tion efforts on behalf of the Oregon Salmon Plan. I just completed my 3-year term 
as Chairman of the National Operating Committee of the American Tree Farm Sys- 
tem - the first family forest landowner to hold that post in the organization’s 65- 
year history. I currently serve as a Trustee and Treasurer of the American Forest 
Foundation. 

As a Certified Public Accountant, I speak, write and work with family forest land- 
owners around the nation on the issue of maintaining family ownership of farm and 
forestland across the generations. I’m also a member of the Oregon Small Woodland 
Owners Association, which represents over 3,000 family forest owners in Oregon. 
I’m here today on behalf of the American Forest Foundation and the 91,000 family 
owners in the American Tree Farm System. 

Why Forests Matter 

In Oregon, families own 4.7 million acres, or around 15 percent of the forested 
landscape. Nationally, 56 percent of the 751 million acres of forestland is privately 
owned. Of this private forestland, 62 percent, or 264 million acres is owned directly 
by individuals and families. This family forestland is owned by roughly 10 million 
individuals, with an average land holding of less than 100 acres. The forest industry 
in Oregon is the largest in the nation, accounting for 18 percent of total U.S. 
softwood lumber production. Our soils and wet climate have made Oregon the 
"Persian Gulf' of timber in the U.S. Voluntary efforts by private forest landowners 
in Oregon over the last 10 years under the Oregon Salmon Plan have restored over 
3,700 miles of stream banks and have made 3,100 miles of stream accessible to fish 
by improving culverts and stream crossings. 

Securing the future of the nation’s family-owned forests is a priority we should 
all be concerned with, whether we own forests ourselves, work in the forestry sector, 
or simply live in an urban environment. Family forests that are sustainably man- 
aged are critical to our daily lives. 

Across the nation, these family forests supply the bulk of the wood for wood prod- 
ucts, clean water and air, wildlife habitat, and recreational opportunities. Ninety 
percent of our nation’s endangered species rely on family-owned forests for some 
part of their critical habitat. If these lands aren’t managed sustainably and families 
are not able to hold onto their lands, we will lose a vast part of our nation’s natural 
infrastructure, the jobs and economic value that forests provide for rural commu- 
nities, the hunting, fishing, and other recreational opportunities, and the scenic 
beauty we all enjoy. 

Ensuring Clean Water Supplies. Safe drinking water is pretty much taken for 
granted in the U.S., but in fact more than 50 percent of the freshwater flow in the 
lower 48 states depends on forested watersheds for purification. Forests protect 
water quality by stabilizing soils, slowing runoff, preventing erosion and floods, and 
filtering pollutants. The US Forest Service estimates that 180 million Americans de- 
pend on forests for their drinking water. 

A Green Building Material. Wood itself is increasingly recognized as one of the 
best "green" building materials for many reasons-it is renewable, forest products 
store carbon, and it takes far less energy to provide than other building materials 
like steel and concrete. 

Mitigating Climate Change. Since trees absorb carbon, our nation’s forests are ef- 
fectively reducing 10 percent of all harmful carbon dioxide pollution in the U.S. 
every year. Without forests, we would be sliding even closer and faster into climate 
change. 

The US EPA predicts, with the right incentives to encourage good forest manage- 
ment practices (planting trees, replanting cut trees or trees damaged by disasters, 
lengthening cut rotations, and avoiding deforestation), forests could actually do 
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much more to combat climate change-capturing and storing up to 20 percent of all 
U.S. carbon emissions. 

This is important-we have 20 percent of the solution to our nation’s climate chal- 
lenges right here in our back yard today-in the nation’s forests. This is a climate 
mitigation tool that we can put to work immediately. 

Providing Renewable Energy. Forests can also supply significant amounts of re- 
newable energy, for both fuels and electricity. As we strive to reduce the nation’s 
reliance on foreign sources of oil and fossil fuels, we should turn to the nation’s for- 
ests, where we Have 50 percent more biomass today than we did in 1950. If these 
lands are managed sustainably, we can meet our wood fiber and our renewable en- 
ergy needs. 

The thing I love about being a Tree Farmer is that I don’t live long enough to 
see the fruit of my own labors. Everything I do on our Tree Farm is for the benefit 
of generations yet to come. Anything I do on our land that generates income is due 
to something that the previous generations created. We care about these lands and 
our goal is to leave them to the next generation better than we found them. 

My father purchased our property in 1964 to provide summer pasture for our 
cows. At the time it was a "cut-over stump ranch" that had been significantly de- 
graded by the prior owners. In the 1980’s we began to manage for timber, and in 
one generation a forest that had been gone for over 50 years began to re-emerge. 
When he passed away seven years ago, the task of management fell to me. I am 
working hard to ensure that my children acquire the passion and vision to continue 
the work of restoration Dad and I started on this property 30 years ago and see 
it through to completion. 

As a professional, I have worked with several families who have owned their 
forestland for 6 to 10 generations. Imagine the sense of heritage and pride these 
families have in their lands. They are true stewards and while they own the land, 
in many ways the land owns them. With the many challenges in family life today, 
these properties can become a unifying force keeping families working together for 
a common purpose. They can also be a source of division and frustration if the fami- 
lies do not work to keep this sense of heritage alive.Clearly, there is a lot at stake 
with this essential aspect of our nation’s natural infrastructure. Unfortunately, the 
news isn’t all good. These family forests are at grave risk for a number of reasons. 
When I get family forest owners together to talk about why we are so passionate 
about out lands in the face of the risks of fire, insects & disease, a rapidly changing 
regulatory environment, declining markets, the estate tax and climate change, the 
only answer we can come up with is Brain Damage! We love these lands. The dirt 
gets under your skin and you become a part of it. 

Development Pressures 

Family forest owners are faced with tremendous development pressures, as urban 
areas grow, and the cost of owning their land rises. The US Forest Service predicts 
that by the year 2030, roughly 44.2 million acres of forests will experience substan- 
tial increases in housing density. When forests are converted to other uses, the US 
Forest Service reports tHat these negative impacts are common: 

• Decreases in native fish and wildlife and their habitats 

• Changes in forest health 

• Reduced opportunities for outdoor recreation 

• Poorer water quality 

• Greater loss of life and property to wildfire 

• Decreases in production of timber and other forest products. 

While development pressures have certainly slowed due to the economic slump, 
we are sure to see it pick back up. Annually, we lose about 1.5 million acres, an 
area about the size of the state of Delaware. What does this mean? Well, the slide? 
We lose the ecological services like water and air filters and these lands become 
much harder and more costly to manage for economic and ecological purposes. 

Climate Change and Forest Health 

Scientists around the globe predict that as our climate changes, we’ll see drastic 
changes to our forested ecosystems. Many predicted changes will negatively impact 
America’s forests-increased catastrophic wildfires and insect and disease outbreaks, 
shifts in forest species compositions, and major drought.We are already seeing the 
affects of the changing climate today. Take, for example the massive mountain pine 
beetle outbreak in the Rocky Mountain region, where millions of acres of forests are 
dying from the outbreak. Scientists believe the severity of this outbreak is due to 
a number of factors, one of which is the fact that earlier warming in spring and 
a longer growing season have allowed the beetles to increase their rate of reproduc- 
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tion to a level we did not think was possible. Earlier spring warming is already 
causing alarm in southern Vermont where folks have seen the harvest time for 
maple syrup consistently starting earlier and earlier until it is now a whole month 
earlier. 

We also have a growing collection of invasive forest pests and pathogens that 
threaten the nations forests, whether it’s the emerald ash borer in the Lake States, 
Sudden Oak Death in my neighborhood, Asian longhorned beetle in the Northeast, 
or the European wood wasp in New York, or cogongrass in the south, it seems that 
every forested region is facing more threats from pests that arrive from overseas 
due to our increasingly global economy. 

Declining Traditional Markets 

One risk to our family forests is the changing economics of forestry. In the West, 
most of our lumber goes into the housing market. The decline of new housing starts 
from 2.1 million to fewer than 500,000 in two years has decimated the forest prod- 
ucts industry and sent timber prices to historic lows. Contributing to this problem 
is the fact that we are importing logs and lumber from countries whose environ- 
mental regulations are not as strict as our own.In the South and East, we see paper 
production moving offshore for a variety of reasons with a resulting loss of pulpwood 
markets. Markets for wood products of all kinds are declining, and without cash 
flow to the landowners, there can be no conservation of the land. While the economic 
downturn is magnifying this, we have seen dramatic declines in market opportuni- 
ties for traditional wood products from family forests for more than a decade. This 
is due in large part to the global economy and rising competition from places like 
South America and Asia. We are quickly losing our ability to compete with other 
countries, as manufacturing and environmental costs rise here in the U.S. and the 
regulatory climate for forest owners continues to grow more burdensome. 

Forest owners, who previously may have done some cuts to generate revenue each 
year, have had to hold off the last couple of years because of the weak market. One 
of our Tree Farmers in Louisiana, Judd Brooke, was only able to get about ten cents 
on the dollar when clearing down trees from Hurricane Katrina, compared to the 
pre-Katrina prices. In Oregon, log prices are currently at or below the cost to har- 
vest and transport the logs to the mill. I didn’t harvest any timber last year and 
won’t harvest any this year either. 

As a result, many saw mills have been closing down, making it more and more 
expensive (especially with higher gas prices) to ship timber to farther-away saw 
mills. Loggers and truckers are going out of business and young people are choosing 
other careers. Together, these types of market trends have put tremendous pressure 
on rural communities that have long been dependent on timber production. This is 
happening at the same time that we are importing 35 percent of our lumber from 
other countries. 

Aging Population of Forest Owners 

It’s of course a fact that the U.S. population is aging. However, this issue is much 
more pronounced in the population of family forest owners where most family forest 
owners are above the age of 55. Generational change is a huge issue for family 
forestlands. With nearly 20 percent of the acres are owned by individuals over 75 
years of age, and half owned by someone of retirement age, we expect over 40 mil- 
lion acres of family forests to change hands in the next five years. In many cases, 
these families have not begun engaging the next generation to prepare them for the 
handing over of the baton. For certain, the average size of these holdings will de- 
crease as this land is further fragmented, and this is likely to have impacts on how 
these lands are viewed and managed by the new owners. Eighty percent of family 
forest owners list as a top priority the passing of their lands to the next generation. 
Surprisingly, less than a third of the current generations of landowners inherited 
their land from the previous generation. Almost 80 percent of forest landowners 
have purchased at least some of the lands they manage. 

Raising timber is a multi-generation project. In Western Oregon, it takes 40-80 
years to raise a tree from seedling to harvest. In Eastern Oregon and the Inland 
West, it takes on average 80-120 years to raise a tree to maturity. Hardwoods in 
the Midwest and East can take up to 150 years to produce high quality hardwood 
lumber. That is 3 to 6 generations of owners for one harvest cycle. If families fail 
to prepare for generational change, this is a point where we see a lot of forests shift 
into non-forest uses, become fragmented, or developed, never to return to a working 
forest. 

Another impact is the effect of the estate tax on family forestlands. When the land 
gets valued and taxed at fair value 3 to 6 times between planting and harvest, it 
often results in the premature harvest of the timber, followed by the sale of the 
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land. For many families, after they pay estate bills, there is not enough of the prop- 
erty left to make it worthwhile to keep it. 

So, now that I’ve laid all this depressing information on you, we have some policy 
solutions to address these threats, capture the tremendous value of family forests 
for climate mitigation, renewable energy and other ecosystem services like clean 
water, and help keep this essential element of our rural economies intact. This is 
how we will truly secure the future of the nation’s forests. 

Expanded Market Opportunities 

While the primary motivation for ownership among most family forest owners is 
not timber production (it is a top 10 reason, but not a top five reason for owning 
the land), financial incentives are an essential element for keeping them on the 
land-no cash flow, no conservation. 

Maintaining and improving traditional wood products markets. These markets 
have and will continue to be a strong source of income for family forest owners, if 
the appropriate policies and incentives are put in place. This includes ensuring that 
wood grown on family forest lands is considered "renewable" in new and emerging 
green building markets. Unfortunately, some green building standards, including 
the Standards used by our very own General Services Administration, exclude the 
use of wood from most family forests, including the 30 million acres certified under 
the American Tree Farm System. 

Emerging renewable energy markets. This Committee has been at the forefront of 
the debate over emerging energy markets for biomass. This new market has the po- 
tential to offset revenue streams lost by the declining timber market. Unfortunately, 
family forest owners are essentially left out of the renewable fuels market due to 
an unduly limited definition in the Renewable Fuels Standard. Emerging carbon 
markets. Carbon markets represent another minor, yet important, emerging income 
stream for family forest owners. However, it is critical that the policies are struc- 
tured to reflect the needs of family owners; otherwise, the vast climate mitigation 
potential in these forests will go untapped. Right now, there are still many ques- 
tions and uncertainties present in the House climate bill, HR 2454, that could make 
or break this market opportunity for family forest owners. The American Tree Farm 
System already has pilot programs in place where family forest landowners are ag- 
gregating and selling their carbon on the existing voluntary markets. We want to 
see these efforts encouraged and expanded under whatever regulatory structure is 
adopted by Congress. 

Emerging Ecosystem Service Markets. In addition to carbon markets, markets for 
other ecosystem services, like clean water and endangered species habitat are 
emerging. The 2008 Farm Bill took a step in the right direction, requiring the devel- 
opment of standards and guidelines for ecosystem services and the establishment 
of the USDA Office of Ecosystem Services and Markets. We must have policies in 
place that encourage the development of these markets, to secure the continuation 
of these services in the future. 

Investments in Conservation 

In addition to market opportunities, we also need incentives for family forest own- 
ers to continue managing their land sustainably and stay on the land. These incen- 
tives help add to revenue streams from markets and are by far preferable to a regu- 
latory approach. Again, no cash flow-no conservation.Tax Incentives. Tax policy can 
serve as either a major incentive or a major deterrent to family forest owners who 
wish to keep their land in the family and manage their forests sustainably. This 
is especially true as development pressures and land values escalate, often putting 
forest land owners in a situation where they may feel forced to sell in order to pay 
property, estate or other taxes. Forest land is a unique, risky, investment, often re- 
quiring significant upfront expenditures that can take 30-150 years to yield favor- 
able returns. In many cases, there is a 10-fold or more difference in the value per 
acre as forest land or development land. 

Tax incentives can take the form of lower income taxes for forest revenue, an es- 
tate tax system that encourages rather than discourages intergenerational owner- 
ship of family forestlands, tax credits or deductions for conservation activities such 
as conservation easements or endangered species conservation. Congress will have 
an opportunity this year to tackle several of these issues, including the estate tax 
and tax credits for conservation easements. 

Conservation Incentives. Tax policy is just one way to create incentives for forest 
conservation and sustainable management. Other incentives, like those provided in 
the 2008 Farm Bill through programs like the Environmental Quality Incentives 
Program, also help spur sustainable forest management. We also need better safe 
harbor agreements so that when a landowner creates habitat for an endangered spe- 
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cies, they are not punished by losing the ability to continue the active management 
of their lands. 

This year, with climate legislation moving, Congress has a unique opportunity to 
create incentives for climate mitigation activities on family forests. While carbon off- 
set markets are one way to do this, they won’t work for every forest owner. Pilot 
projects underway at the American Forest Foundation indicate that while family 
forest landowners can effectively aggregate their carbon for sale in carbon offset 
markets, the economic feasibility drops precipitously for forests at or below 80-100 
acres. 

Because the vast majority of forest owners own less than 100 acres, we need other 
ways to capture the carbon benefits of these forests-if we are going to double the 
sequestration in forests from 10 to 20 percent. Incentives will do the job, provided 
the legislation includes them. Unfortunately, the current Waxman-Markey climate 
bill only includes incentives for international forestry projects, and leaves out Amer- 
ica’s forest owners and farmers. Congress can rectify this and provide an incentive 
for carbon sequestration that can start happening immediately. 

Research Investments. Today, more than ever, we need cutting edge research to 
face the challenges before us. Whether it’s figuring out how forests can help solve 
climate problems or finding a way to control increasing number of invasive forest 
pests, there is no shortage of questions that need answers in order for our forests 
fo continue to thrive. Unfortunately, forest research funding has drastically declined 
over the past decade, due in large part to a decreasing investment from the private 
sector. Investments in research at our federal agencies and our universities are es- 
sential to getting the right information in the hands of those making decisions about 
forests. 

Federal Forest Policy. The problems that plague our national forests have made 
them bad neighbors to the family forestland owners that live on their borders. In 
the Pacific Northwest Region over the last 10 years, the average size of a wildfire 
on the national forest was 133 acres. On state and private lands the average size 
was 24 acres. In 2007, more than 500,000 acres of national forests in Oregon were 
damaged as a result of bark beetles and other insects and disease problems caused 
largely by stress from drought and historically overstocked stands. 

Wildfire and insect and disease issues do not honor property lines, and the federal 
forests need to be funded and actively managed to restore the health of this vital 
ecosystem and national resource. In 2007 in Oregon alone, less than 7 percent of 
the annual growth in the federal forests was harvested. Nearly 20 percent of the 
annual growth was lost to fire, insects and disease, and the remaining 73 percent 
of the growth is still there, increasing the stress on these already overstocked 
stands. This is a recipe for disaster. 

By comparison, on private forest lands in Oregon in 2007, 75 percent of the an- 
nual growth was harvested, 4 percent was lost to fire, insects and disease, and 21 
percent of the growth is still there in the woods. 

The US Forest Service concluded in 2007 that forest health could be restored by 
thinning these stands, burning after thinning, harvesting insect-infested trees, and 
selected harvesting which restores the forest to healthy, historical stocking levels. 
Private landowners in these same areas have adopted these practices and have seen 
great improvements in the health of their forests. This was vividly brought home 
to Oregonians in the recent B & B fire where national forestlands were devastated 
and the adjoining private forests escaped relatively unharmed. 

Education Investments. All the market opportunities, incentives or other policies 
we enact will have little effect if the next generation of landowners, conservation- 
ists, and general citizens do not have the awareness and skills to tackle our environ- 
mental challenges. Investments in education about the environment, science, math, 
and other areas, that help prepare our children to meet these challenges in essen- 
tial. There are several opportunities through USDA, including through the US For- 
est Service’s conservation education programs, to increase these investments. This 
should also be a priority as we seek to secure the future of the nation’s forests. 

This Congress and decisions made over the next several years will have a dra- 
matic impact on the future of the nation’s family forests. Right now, the future is 
looking good, family forest owners have tremendous potential to help solve some of 
our toughest environmental challenges and Congress is poised to help see this hap- 
pen. We must make the right decisions about our nation’s forests, ensure adequate 
market opportunities and provide incentives that will help us address our pressing 
challenges and secure the future of this precious natural resource. 

I believe that families have the ability to hold and manage land sustainably over 
the generations. However, if we don’t help them succeed, we will lose a vast part 
of our nation’s natural infrastructure, the jobs and economic value that forests pro- 
vide for rural communities, the hunting, fishing, and other recreational opportuni- 
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ties, and the scenic beauty we all enjoy.Forests have long provided traditional bene- 
fits like wood, wildlife, and recreation. Now, we are also depending on forests to pro- 
vide ecosystem services like clean drinking water, carbon sequestration, and bio- 
mass for clean fuel. Family forests will play an essential role to help our nation with 
its most pressing environmental issues-climate change and the demand for renew- 
able energy. But family forest owners need supportive policies and market incen- 
tives if their forests are going to do all they can to survive as healthy forests, pro- 
viding all the "free" benefits the public now enjoys. 

Thank you again for the opportunity to speak to you. I’m happy to answer any 
questions you may have. 

Mr. Baca. Thank you very much. Mr. McPeek. 

STATEMENT OF BRIAN McPEEK, NORTH AMERICA CONSERVA- 
TION REGION DIRECTOR, THE NATURE CONSERVANCY, DEN- 
VER, COLORADO 

Mr. McPeek. Thank you, Mr. Chairman, and Members of the 
Committee. I appreciate the invitation to testify today. First, Mr. 
Chairman, I want to thank you and the Subcommittee for your 
great leadership and support on farm bill conservation programs. 
Thank you for that. As you know, The Nature Conservancy is a 
leading conservation organization working in all 50 states and 30 
countries around the world. Our mission is to preserve the plants, 
animals, and natural communities that represent the diversity of 
life on earth by protecting the lands and waters they need to sur- 
vive. Forests in the United States provide extensive habitat for 
many of the plants and animals that the Nature Conservancy is 
committed to protect and made profound contributions to the eco- 
logical health of our lands and waters. 

From our first acquisition of a 60-acre hemlock gorge in New 
York State in 1955 to the 310,000-acre purchase of Plum Creek for- 
est lands in western Montana last year, the Conservancy has more 
than 50 years of experience in developing strategies to conserve for- 
est habitats. Forests in the United States and around the world 
have many values from improving air quality to providing clean 
drinking water to storing carbon and sheltering an incredible diver- 
sity of plants and animals. Forests have an immensely positive im- 
pact on the American economy and the quality and character of the 
American way of life. 

Despite their economic and environmental importance, forests in 
the United States are threatened on many fronts and are showing 
severe signs of stress. Another 44 million acres of forest, as some- 
one cited earlier, are predicted to be lost in development by 2030. 
Wildfires cost us $2 billion a year to extinguish at the same time 
that overgrown brush and trees are choking lands that are adapted 
to periodic fire. An astounding array of non-native insects and dis- 
eases are found across the continent. These pests can destroy all 
or nearly all oaks, maples, hemlocks, birches, willows, and bay in 
the U.S. climate change; specifically, increases in temperature and 
new patterns of precipitation is beginning to affect our forests in 
profound ways. The length of the fire season, expanding popu- 
lations of some native insects like the bark beetle in Colorado are 
now tied to climate change with dramatic and noticeable impacts. 

The country’s movement towards renewable energy creates huge 
opportunities for forests as an alternative energy source. Without 
sideboards to encourage sustainability, we run the risk that the en- 
ergy boon could trigger losses of native forests and biodiversity. Fi- 
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nally, budget cuts to Federal and state forestry programs have 
trimmed back technical assistance to private landowners at a time 
when shifting markets and the threats I described make informa- 
tion and technical assistance all the more important. 

A wide and balanced range of strategies are needed to address 
these threats. The Nature Conservancy believes that successful for- 
est management must incorporate five overall management strate- 
gies. First, we need forest planning and management at the land- 
scape level wherever possible. Second, we need to focus adequate 
resources to conserve private forests. Third, we need to manage for- 
ests for their full range of values and benefits. Fourth, we need to 
make restoration a key component of forest policy. And, finally, we 
need forest management to take climate change into account. In 
our written testimony, we have provided a number of specific rec- 
ommendations for each strategy, and I will end my comments by 
focusing on three specific projects that we are involved in that we 
think are good examples of the programs you might support. 

The 25 million acre flood plain of the Mississippi River north of 
New Orleans was once one of the great bottom wetland hardwood 
forests on earth. Eighty percent of the delta, however, has been 
converted to farmland. While most of this land should remain in 
agriculture, there are at least a million acres of very wet and flood 
prone soils that should be restored to bottom land hardwoods. This 
restoration would reduce the impacts of flooding trapped nutrients, 
provide wildlife habitat, and store carbon. The Conservancy’s expe- 
rience in forest and hydrological restoration in the delta suggests 
that the wetland reserve program in tandem with a new carbon re- 
serve program, a carbon offset program, and a land and water con- 
servation fund can restore bottom hardwoods over hundreds of 
thousands of acres on both public and private land. 

In the Jemez Mountains in New Mexico, they are a candidate 
area for the newly created Forest Landscape Restoration Act. This 
forest supplies water to several towns and cities, as well as recre- 
ation, grazing, and modest amounts of timber, burned severely in 
the 2000 Sierra Grande fire. The green forest that remains is se- 
verely overgrown. Partners have been working together to plan and 
manage the various jurisdictions in this landscape for over a dec- 
ade. While their approach has received some results were this 
landscape to receive sustained funding under the Forest Landscape 
Restoration Act the scale of treatments could increase dramatically. 
Finally, the Garcia Forest, 24,000-acre Garcia River Forest in 
Mendocino County, California, is among the first and largest forest 
to be recognized by the California Climate Action Registry as a 
verified source of carbon credits. 

The Nature Conservancy owns the conservation easement on the 
property, ensuring protection that makes verification possible. The 
giant redwoods and Douglas fir in the Garcia River Forest can 
store more than 77,000 tons of carbon emissions annually, the 
equivalent of taking more than 14,000 cars off the road every year. 
The Garcia River Forest is poised to offer the most reliable and 
valid carbon credits in the country to private companies and public 
organizations seeking to offset the greenhouse gas emissions while 
allowing for sustainable harvest activities in the process sustaining 
water quality, habitat for salmon, forest and wood product jobs in 
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the local economy. As we have outlined in the testimony, forests 
are critical to the American way of life and are necessary to sustain 
our water supplies and products we use daily. The Nature Conser- 
vancy looks forward to working with this Committee as opportuni- 
ties emerge to enact forward looking legislation that protects our 
nation’s forests and the benefits they provide to people. Thanks 
again. 

[The prepared statement of Mr. McPeek follows:] 

Prepared Statement of Brian McPeek, North America Conservation Region 
Director, The Nature Conservancy, Denver, Colorado 

Mr. Chairman and Members of the Committee: 

Thank you for your invitation to testify today on the future of our nation’s forests. 
My name is Brian McPeek, and I am Director of the North American Conservation 
Region of The Nature Conservancy. 

Introduction 

The Nature Conservancy is a leading conservation organization — working in all 
50 states and more than 30 countries around the world — with the mission of pre- 
serving the plants, animals and natural communities that represent the diversity 
of life on Earth by protecting the lands and waters they need to survive. 

Forests in the United States provide extensive habitat for many of the plants and 
animals The Nature Conservancy is committed to protect, and forests make pro- 
found contributions to the ecological health of freshwater and estuarine ecosystems. 
From our first acquisition of a 60-acre hemlock gorge in New York State in 1955 
to the 310,000-acre purchase of Plum Creek forest lands in western Montana last 
year, the Conservancy has more than 50 years of experience in developing strategies 
to conserve forest habitats. 

While acquisition of interests in land, whether outright or by conservation ease- 
ments, remains an important conservation strategy for us, to address the scope and 
complexity of today’s conservation challenges, we also use other conservation tools: 
policy advocacy for the management of public and private lands, conservation incen- 
tives for private landowners, implementation of payments for ecosystem services, re- 
forestation and restoration projects, learning networks and technical assistance. In 
pursuing these strategies we partner with many organizations and interests — from 
rural communities to large corporations, from municipal governments to federal 
agencies — to achieve lasting forest conservation. 

The Essential Values of Forests 

Forests in the United States and around the world have many values — they im- 
prove air quality, provide clean drinking water, regulate stream flows, maintain 
water temperatures to improve fish habitat, filter out pollutants, mitigate flooding 
and erosion, moderate our climate, store carbon, supply wood fiber and wood prod- 
ucts, and are a renewable energy source. They are habitat for an incredible diversity 
of plants and animals, and forests are the setting for outdoor recreation and tour- 
ism. Forests have an immensely positive impact on the American economy and on 
the quality and character of the American way of life. 

Forests Are Threatened on Many Fronts 

Despite their economic and environmental importance, forests in the United 
States are threatened on many fronts and are showing signs of severe stress: 

Land Use Conversion and Fragmentation. 

Relentless conversion of forests to other uses, especially urbanization, is a pri- 
mary threat with as much as 44 million acres of forest land predicted by the 
U.S. Forest Service to be lost to development by 2030. In some places, including 
western lands adjacent to national forests and land along the Appalachians, sec- 
ond home development is the leading cause of fragmentation, while in other 
places urbanization, along with road and energy development or off-road vehicle 
use are the primary contributors. 

Climate Change 

Climate change scientists are continually releasing new information about the 
impacts of climate change on U.S. forests. Recent studies have documented the 
effect of warmer temperatures and variability in precipitation on the length and 
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intensity of fire seasons, the life cycle of native bark beetles, and on the viabil- 
ity of a wide range of species. 

Altered Fire Regimes 

The typical interval between natural fires is every 1-35 years for about 2/3 of 
the continental United States. More than 80 million acres of these lands are 
now prone to catastrophic wildfires because fire suppression and other manage- 
ment activities have increased tree density and fuel loads. Fire risks are exacer- 
bated by climate change impacts, such as longer summer weather, higher sum- 
mer temperatures, early peak snowmelt and faster runoff. Under the drought 
conditions now present in some places, the woods have become tinderboxes 
where wildfires are likely to do long-term ecosystem damage. 

Invasive Pests and Pathogens 

An astounding array of non-native insects and diseases threaten forests across 
the continent, most acutely in the East, the Pacific Coast, the South, the Rock- 
ies and the upper mid-west. These pests could destroy all or nearly all oaks, 
maples, hemlock, birch, willow and redbay adding to the existing extirpation of 
the American chestnut and the American elm. Estimates of economic damage 
for each of several pests run to the tens or even hundreds of billions of dollars, 
but policies to prevent these pests are out of date and inadequately funded. Cli- 
mate change appears to be having an impact on native insect species causing 
them to spread to new areas and interact in new ways with their host trees, 
producing devastating impacts such as the 15 million acres currently impacted 
in the Rocky Mountains by the native mountain pine beetle. 

Energy Development and Woody Biomass Use 

Forests are a renewable resource and can be used as an alternative energy 
source. However, without sideboards to encourage sustainable use, such activi- 
ties could lead to huge losses of native forests and biodiversity. When wood- 
fueled energy facilities are out of balance with wood supplies overcutting of na- 
tive forests or their conversion to non-native species could result. 

Reductions in Funding for State Forestry Programs and Technical Assistance 

In recent years, budgets for many state forestry programs have been drastically 
reduced as have some Federal programs providing technical assistance to pri- 
vate land owners. At a time of shifting markets and increasing threats, the lack 
of management information and technical assistance presents a distinct threat 
to privately owned forests. 

The Nature Conservancy Recommends Five Overall Strategies to Address 
These Threats 

A wide and balanced range of strategies are needed to address these threats. The 

Nature Conservancy believes that successful forest conservation must incorporate 

five overall management strategies: 

1. Wherever possible forest planning and management should take 
place at the landscape scale. 

Forest managers have experience working at small scales, whether at the stand 
level on a large ownership or across small properties in a fragmented landscape. 
Our experience tells us that we cannot address threats like altered fire regimes 
or land use conversion unless we are working at a larger, landscape scale. Large 
blocks of contiguous forest are increasingly more and more important where 
they exist in the United States, providing critical habitat for an array of endan- 
gered and sensitive species that are often confined to forest remnants and rare 
forest habitats. 

2. Focus adequate resources to conserve private forests 

Threats to the nation’s forests cannot be addressed only by attention to the 
management of public lands. In the 13 Southern states, for example, more than 
85% of the forest land is privately owned. While over time a small proportion 
of these lands may shift to public ownership, the great majority will not. Private 
land conservation incentives, including robust funding for the Forest Legacy 
Program, will be essential to keeping forests in forests. 

3. Manage forests for their full range of values and benefits 
Traditionally forests have been managed for only a few purposes, such as wood 
production and recreation. We now realize that forests provide other very im- 
portant values such as protection of water resources, carbon storage, protection 
from natural disasters, control of soil erosion and maintenance of stream water 
temperatures. Market strategies and valuation of the benefits forests are essen- 
tial if landowners are to have an economic rationale for long-term forest stew- 
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ardship. Similarly, public land management must achieve a more encompassing 
balance of uses. 

4. Make restoration a key component of forest policy 

Many American forests have been lost or degraded over time, compromising 
their values, and making restoration critically important. While forest manage- 
ment is increasingly targeted at restoration of habitat elements that were once 
common in forests, it is insufficient to address the scale of the problem. Across 
the nation many restoration efforts are underway: old timber roads are being 
decommissioned, culverts removed, fish structures installed, and overgrown 
brush and trees thinned out by mechanical means or with controlled fire that 
replicate natural conditions, all demonstrating the efficacy of restoration to for- 
est conservation. In addition, many areas where forests have been removed or 
significantly altered can, and where appropriate, should be restored back to 
more natural conditions. 

5. Forest management must take climate change into account 

The impacts of a warming climate are already being seen in our forests. Long 
range forest planning should include evaluation of likely climate impacts and 
adopting measures to help forests become more resilient and more able to adapt 
to change, whatever the rate and scope of impacts turns out to be. 

A Number of Policy Barriers Impede Management that Carries Out These 
Overall Strategies 

On private lands, the current set of funding and incentive programs function ef- 
fectively at smaller scales, but are difficult to coordinate across agencies and juris- 
dictions to achieve landscape scale outcomes. State land policies vary widely, but to 
the extent that they rely on federal funding and programs, they are impeded by 
similar policy barriers. 

Federal land management is inhibited by policies that require longstanding forest 
management practices be continued into the future, even though public needs and 
expectations have changed. Legislation that was ground-breaking and innovative in 
its time - for example the Multiple Use/Sustained Yield Act of 1960, National Forest 
Management Act of 1976 and Federal Land Policy and Management Act of 1976 - 
now creates barriers to the development of markets for water and carbon, and man- 
agement of environmental services from forests that are critical to sustain people 
and nature. 

Specific Actions Are Needed to Conserve America’s Forests on Both Private 
and Public Lands 

In conformance with the overall strategies that I have outlined in this testimony, 
The Nature Conservancy makes the following specific recommendations for con- 
servation of private and public forest lands: 

On Private lands : 

Increase Funding for and Expand Farm Bill Forest Programs 
The 2008 Farm Bill included important steps forward for forest conservation. 
We are grateful to the Committee for this progress. Given our growing under- 
standing of forest threats, however, the forestry incentives included in the 2008 
Bill should be better funded and greatly expanded, particularly to address the 
water resource and carbon values of forests. While there is much discussion of 
ecosystem service markets, these have been slow to develop. In the meantime, 
the reserve and cost share programs in the Farm Bill can become, in effect, sur- 
rogates for true markets by paying forest land owners for forest practices that 
provide additional, significant and quantifiable values to society. Toward that 
end: 

• Increase funding for the reserve and cost share programs included in the 2008 
Farm Bill (Wetlands Reserve Program, Conservation Reserve Program, Envi- 
ronmental Quality Incentive Program, and the Wildlife Habitat Incentive Pro- 
gram). 

• The Wetlands Reserve Program should be expanded and funded to explicitly ad- 
dress the conservation of forested headwater streams 

• A new reserve program is needed to reward landowners for forest practices that 
increase long term carbon storage on their lands. Such a program would be dif- 
ferent from a framework for tradable emissions offsets and designed to be more 
suited to the needs of small and medium sized landowners. 

• Funding is needed to complete the State Forest Resource Assessments required 
by the 2008 Farm Bill as a guide to the strategic and landscape scale applica- 
tion of Farm Bill incentives. In the past, incentive programs have been so dis- 
tributed across states that they have not achieved a critical mass of protection 
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and management in watersheds or landscapes. State Forest Management Plans 
can be used to better focus these programs. 

• Funding should be restored to the State and Private Forestry Program of the 
Forest Service for state forestry programs to again provide technical assistance 
to private landowners. 

Extend and Expand Tax Incentives for Forest Conservation 

Tax policies can be significant incentives and disincentives for forest land stew- 
ardship. The Conservancy recommends that: 

• Tax deductions for conservation easements be made permanent 

• Legislation should increase the tax limitation on the amount excluded from a 
gross estate for lands covered by a conservation easement 

Define Forests Offsets in the Climate Bill to Meet International Standards 
A framework for defining tradable forest carbon offsets should be adopted as 
part of climate change legislation that is robust and credible, including clear 
principles on additionality, permanence, leakage, measurement, verification, 
and environmental criteria. 

In addition, while strongly supporting market-based approaches, the Conser- 
vancy believes that other complementary policies are needed to ensure the full 
climate mitigation potential of the forest sector. 

On Public Lands 

Fund the Forest Landscape Restoration Act and Address Wildfire Budget Issues 
With passage of the Forest Landscape Restoration Act (FLRA) as part of the 
Omnibus Public Lands Bill of 2009, a new tool is available for accomplishing 
large scale forest thinning and restoration over an extended time period. To 
meet its promise, the FLRA should be funded at $40 million annually, as pro- 
vided in its authorization. This should be a priority for Congress, along with re- 
structuring the appropriation process for the U.S. Forest Service to provide 
funding for fighting wildfires that does not compromise other spending by the 
Service. 

Revise Forest Service Organic Statutes to Reflect Additional Forest Values 
Revise the Multiple Use Sustained Yield Act of 1960 (MUSYA), to allow for 
"ecosystem services and compatible recreation" that meets the needs of the 
American people in the 21st century. Reshape the Organic Act to provide a 
foundation for the definition of ecosystem services and values in authorizing leg- 
islation that modifies the multiple use mandate, i.e., managing each acre for all 
uses, and provides a framework to ensure that the ecological health of federal 
lands is restored and maintained for future generations. Revise existing targets 
for products and services to include targets for ecosystem services, and realign 
the Forest Service budget to support the transition from multiple-use to restora- 
tion and ecosystem services. Incorporate mechanisms into Forest Service poli- 
cies that encourage payment for ecosystem services that directly benefit commu- 
nities, and use these funds to maintain and expand ecosystem benefits. 

For All Lands 

Ensure Rules Governing Live Plant Imports Move Forward Swiftly 
USDA’s Animal and Plant Health Inspection Service (APHIS) needs to move 
swiftly to implement programs to prevent insects and diseases from entering 
our country from overseas, and to improve response to those pests that do ar- 
rive. Because American trees did not evolve in concert with these pests, they 
often have little resistance, and devastation can result. 

The most critical need is to move forward revision of rules governing live plant 
imports. These rules have become outdated over several decades as the number 
of plants imported each year has risen from a few thousand to more than 2 bil- 
lion plants. APHIS announced its intent to revise them in 2004, but action has 
been too slow due to a combination of insufficient resources and insufficient 
leadership attention. For example, putting forward the first phase of a planned 
three phase rule-making has taken more than four years. The first phase still 
has not been published in the federal register, although it has been substan- 
tially complete for a year. This Committee could help highlight the problem and 
encourage faster action on the remaining phases of the rule revision via over- 
sight hearings. 

Ensure that Renewable Energy Standards Protect Forests from Over-cutting and 
Conversion 

Renewable Energy Standards (RES) should not encourage the large scale de- 
struction of forest resources. While forests can be used to provide renewable bio- 
mass for the production of energy (including biofuels), recent studies have 
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shown that if facilities for the generation of energy from woody biomass are not 
scaled to available wood supplies, and these supplies are not harvested in a sus- 
tainable manner, forests in those woodsheds are at risk from overcutting to 
meet the demand and natural forests may be converted to plantations, often of 
non-native species, to meet the demand. The Nature Conservancy believes the 
RES regulations should be developed to avoid these outcomes. 

Similarly, while wood and other plant materials from National Forests can pro- 
vide energy and fuels, it is our view that federal lands should not be expressly 
harvested for this purpose but rather fuel should come as a by-product of forest 
restoration. 

Provide Funding for the Careful Expansion of Public F orest Lands Including the 
Conservation of Large-scale Landscapes and Corridors 

The Land and Water Conservation Fund and the Forest Legacy Program have 
been important in securing additions to federal and state forests and, in the 
case of the Forest Legacy Program, to buying easements over private forest 
lands. These programs have been greatly underfunded in relation to the de- 
mand. The Conservancy recommends that LWCF be funded at the authorized 
level of $900 million annually and the Forest Legacy Program increased to at 
least $150 million annually. We are gratified by the President’s FY10 budget 
request of $90 million for the Forest Legacy Program; however, we are con- 
cerned that the budget request for the Forest Service’s portion of LWCF has 
been reduced by more than $20 million from FY09 enacted. 

These existing programs, however, are not sufficient to create the large and con- 
nected forested landscapes needed to sustain critical habitat and other forest 
values in the face of climate change. To accomplish this we are supportive of 
a new federal matching program designed to catalyze large landscape conserva- 
tion through planning and capital funding to create landscape connections. In 
tandem with such a program, we propose that Farm Bill Programs give priority 
to these same larger landscapes. 

Use a Mitigation Protocol: Avoid, Minimize, and Compensate 

Our country is moving into a period of large scale investment in energy, trans- 
portation and other infrastructure. This investment has the potential to frag- 
ment and otherwise damage forests. Where wetlands, large blocks of 
unfragmented forest, or endangered species are involved, or on public lands, in- 
frastructure planning should employ the mitigation protocol (avoid, minimize, 
compensate) to plan the location and design of infrastructure such that it avoids 
the most significant forest habitat and, where, impacts cannot be avoided, pro- 
vides compensatory investments that most effectively offset the impacts. Here, 
too, State Forest Resource Assessments can be important in identifying areas 
best avoided as well as areas where forest restoration can be most useful. 

No Net Loss of Natural Forests 

Given the importance, and rapidly diminishing extent, of our native forests, the 
federal government should consider establishing a national policy goal to main- 
tain and expand the existing ecological benefits of forests. A federal target could 
be established, to be reached in the near future, e.g. 2020, with the intent that 
federal forest and other policies be modified, developed and implemented to 
meet this goal. Attainment of this goal should not preclude periods of time 
where there may be a decline in stocks (e.g., natural disturbance or restoration 
of forest health) - the goal would be to drive policies that seek to maintain and/ 
or expand our forests over time. 

Several Projects from Our Work in the Field Exemplify What Needs to Be 
Done 

To illustrate our recommendations I would like to describe three projects in which 
the Conservancy has been involved with a particular emphasis on the role of forests 
in the protection of water resources. 

Mollicy Farms and the Mississippi Delta 

The 25 million acre floodplain of the Mississippi River north of New Orleans 
was once one of the great bottomland hardwood forests on Earth. 80% of the 
Delta, however, has now been converted to farmland. While most of this land 
should remain in agriculture, there are at least a million acres of very wet and 
flood prone soils that should be restored to bottomland hardwoods for their mul- 
tiple values, including reducing the impacts of flooding, trapping nutrients, pro- 
viding wildlife habitat and storing carbon. 
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In a prototype of such restoration, a 20,000 acre tract on the Upper Ouachita 
National Wildlife Refuge has been replanted in bottomland hardwoods by the 
U.S. Fish and Wildlife Service and through the Economic Stimulus Bill the lev- 
ees separating the tract from the Ouachita River will be breached to allow the 
Mollicy tract to flood during times of high water. Ecosystem services such as 
carbon storage, flood mitigation, nutrient removal and wildlife production from 
these lands will be monitored over time in an attempt to better quantify eco- 
system values. The Forest Service has already made investments in the Delta, 
and would be an excellent location for piloting coordination of a new carbon re- 
serve initiative with an enhanced Wetland Reserve Program. LWCF and new 
landscape conservation funds might also be used here to expand the chain of 
National Wildlife Refuges along the region’s rivers to better manage flood wa- 
ters, reduce the flow of nutrients to the Gulf of Mexico, and provide even more 
wildlife habitat. 

The Jemez Mountains 

The Jemez Mountains in northern New Mexico are a candidate area for the 
newly created Forest Landscape Restoration Act. This million acres of forested, 
mountainous land is truly multi-jurisdictional with lands managed by Bandolier 
National Monument, Valles Caldera National Preserve, Santa Fe National For- 
est, Bureau of Land Management, Los Alamos National Laboratory, Jemez 
Pueblo and Santa Clara Pueblo. The forest supplies water to several cities and 
towns, as well as recreation for locals and New Mexico’s urbanites, grazing for 
local communities and modest amounts of timber products. The forest sustained 
one of the first large scale wildfires in 2000, the Cerro Grande Fire, and across 
the entire region the mid-elevation forests are severely overgrown and in need 
of fuels treatment. In addition, the low-elevation pinon juniper woodlands suf- 
fered a massive infestation of native pine beetles during the drought period 
2002-2005, killing 90% of the pinon pines across the entire landscape. 

Climate change studies by The Nature Conservancy and others have recently 
identified the Jemez Mountains as having New Mexico’s most extreme tempera- 
ture increases and precipitation decreases during the recent period of global 
warming. Partners have been working together to plan and manage the various 
jurisdictions in this landscape for more than a decade. While their piece meal 
approach has already achieved some results, designation of this landscape to re- 
ceive sustained funding for treatments under the Forest Landscape Restoration 
Act would allow restoration at a much larger scale, boost resiliency of the forest 
to climate change impacts, and sustain critical water supplies for New Mexico’s 
largest urban areas. 

The Garcia River Forest 

The 23,780 acre Garcia River Forest is almost 24,000 acres of forest in 
Mendocino County, California and is among the first and largest forest to be 
recognized by the California Climate Action Registry as a verified source of car- 
bon credits. The Conservation Fund owns and manages the property as a sus- 
tainable working forest that safeguards wildlife habitat, improves water quality 
and preserves the traditional economic base of the local community. In partner- 
ship, The Nature Conservancy owns the conservation easement on the property, 
ensuring protection, regardless of ownership, that makes verification possible. 
The redwoods and Douglas fir in the Garcia River Forest have the capacity to 
store more than 77,000 tons of carbon emissions annually, which is the equiva- 
lent of taking more than 14,000 cars off the road every year. By achieving the 
Registry’s high standard of carbon verification, Garcia River Forest is poised to 
offer the most reliable and valid carbon credits in the country to private compa- 
nies and public organizations seeking to offset their greenhouse gas emissions, 
as well as protecting water quality, fish and wildlife habitat particularly for Pa- 
cific salmon restoration while also providing forest and wood product jobs in the 
local economy. 

Conclusion 

Thank you for your interest in the future of the nation’s forests. As we have out- 
lined in this testimony, forests are critical to the American way of life and are nec- 
essary to sustain our water supplies and provide products we use daily. Forests are 
threatened in numerous ways, and we run the risk of losing too much forest land, 
and of unhealthy forests that are killed by fire, insects, or climate stress. The Na- 
ture Conservancy looks forward to working with this Committee, the entire Con- 
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gress, and the Administration as opportunities emerge to enact forward-looking leg- 
islation that protects our nation’s forests and the benefits they provide to people. 

Mr. Baca. Thank you very much for your testimony. What we 
will do at this point what we will do is recess and convene after 
the votes are concluded. And I appreciate the panel’s staying here 
until after we are done voting. So at this time we will recess and 
we will reconvene right after votes. Thank you very much. 

[Recess.] 

Mr. Baca. We will reconvene the Subcommittee hearing. We will 
start with Dr. Tom Monaghan. 

STATEMENT OF TOM MONAGHAN, ON BEHALF OF THE NA- 
TIONAL ALLIANCE OF FOREST OWNERS, STARKVILLE, MIS- 
SISSIPPI 

Mr. Monaghan. Mr. Chairman, thank you for this opportunity to 
appear before the Subcommittee. I am here as a private forest land 
owner, forester, scientist, educator, and conservationist. In 2002 I 
retired as extension leader of the Department of Forestry at Mis- 
sissippi State University, and now am employed by the Mississippi 
Forestry Association. We represent forest landowners and busi- 
nesses, and we are a member of the National Alliance of Forest 
Owners, which represents owners in 47 states. My testimony will 
focus primarily on private landowners, but as you know forest own- 
ers are dependent on loggers and manufacturers for markets and 
vice versa. We are all in a fox hole together. 427 million acres of 
U.S. forest land are privately owned by 10 million individuals and 
firms and represent much of the wealth of our country. To sustain 
these diverse forest and their benefits, we have to know more about 
those 10 million owners and their diversity. 

Their objectives vary from income to recreation, from secluded 
home sites to long-term investments. Forest owners are people like 
you and me or they may be farmers, factory workers, professionals, 
housewives, retirees, widows, blue collar and white collar. Another 
private ownership group has changed recently. In the past, forest 
industries owned manufacturing facilities in vast forests to supply 
their mills with wood. Now most of their forest land has been sold 
to new companies like real estate investment trust or timber in- 
vestment management organizations which are owned by indi- 
vidual investors. Some of you may be owners through your pension 
fund or life insurance company. These firms employ professional 
foresters and managers and focus on long-term sustainability and 
profitability. In the past 100 years, our forest land area has re- 
mained relatively stable. Unlike the rest of the world the volume 
of our standing timber has grown by 50 percent in the past 50 
years, and this growth has occurred during a time of increased use 
of forest products. How could that be? 

Well, it is through sound forest management by the private own- 
ers that I have mentioned. Recently, however, markets have begun 
to dwindle and the positive trends of the past 50 years may be in 
jeopardy. Markets are important to sustainability. If trees have no 
value what is the incentive to pay ever increasing annual taxes. A 
little widow on Social Security once told me, and I quote, “I can’t 
afford to hold on to this forest land that has been in my family for 
100 years. I am being taxed on what they say I should be pro- 
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ducing, but I can’t afford to do what it takes to help my timber 
produce.” Some forest owners like that little old lady depend on 
their forest to yield enough income just to pay their taxes and keep 
their land, but collectively forest owners depend on the value of 
their forest for a variety of things like retirement, college fund, 
long-term investment, savings account, collateral for borrowing 
money, medical emergencies, and for some it is their primary in- 
come. 

But there is one thing for which forest-related income is essential 
and that one thing is sustainability. The economic value of forests 
is the engine that drives our collective ability to sustain our forest 
resources. Incentives are useful, but there must be a market incen- 
tive in order for a practice such as tree planting to be a viable in- 
vestment. Even if an incentive such as a cost share program re- 
duces the initial investment a landowner still must be able to re- 
cover their part of the investment through timber sales or other 
markets. If not, it is a bad economic investment. Bad investments 
won’t sustain our forests. Good investments will. If forestry is not 
a good investment, if trees have little or no economic value what 
is the incentive for a family to incur risk of natural disasters year 
after year? 

Hurricane Katrina was one we won’t soon forget. Wildfire, in- 
sects and disease, epidemics or others, but there are other threats 
too. One threat is that public policy can deny owners the oppor- 
tunity to realize reasonable returns on their investments. Without 
returns, the land may be converted to other uses that do not pro- 
vide the benefits of the forest. You will soon consider legislation to 
tackle renewable energy. Private forests should be able to play a 
vital role and take advantage of these markets. The national cli- 
mate policy should allow owners to use carbon credits as a source 
of revenue. State forestry regulations already protect the environ- 
ment and ensure sustainability. 

We don’t need additional regulations that could cause land- 
owners to take their land out of forest use just out of sheer frustra- 
tion. Tax policies are also important. They should not create dis- 
incentives. Believe or not, overpayment of taxes is not uncommon 
by forest owners. A lack of knowledge is another problem. The ex- 
tension programs at land grant universities, for example, their mis- 
sion is to interpret research and design targeted education pro- 
grams for forest owners, but these programs are woefully under- 
funded, yet they represent the best opportunity to translate public 
policy from paper to action. Keeping working forests is the key to 
sustainability. The private landowners have shown that they can 
do this, and they will continue to do so if they have a sustainable 
business environment, viable markets, targeted incentives, freedom 
from over regulation, and access to new technology and informa- 
tion. Let us work together to design policies that help landowners 
keep their forest working. Thank you. 

[The prepared statement of Mr. Monaghan follows:] 



55 


Prepared Statement of Dr. Tom Monaghan on behalf of the National 
Alliance of Forest Owners, Starkville, Mississippi 

I. Introduction 

Mr. Chairman, thank you for this opportunity to appear before the Subcommittee 
on Department Operations, Oversight, Nutrition and Forestry today and to assist 
you and your colleagues, also of this Subcommittee, in your efforts to chart the fu- 
ture of our nation’s forests. 

I am pleased to appear before you today as a private forest landowner, a forester 
and a lifelong steward of our natural resources. In 2002, I retired as the Forestry 
Extension Leader from the Mississippi State University Extension Service. In that 
role, I led our state’s extension foresters in delivering a variety of educational out- 
reach programs to private landowners and forestry personnel, all designed to pro- 
mote stewardship and sustainable forest management practices on the land. The 
day after retiring, I began a second career with the Mississippi Forestry Association 
(MFA), a statewide membership organization representing private landowners, pro- 
fessional foresters, professional wood suppliers, forest industry manufacturers and 
businesses and federal and state agency personnel who manage forests to produce 
clean water, clean air, wildlife habitat and outdoor recreational opportunities for all 
Mississippians. 

The Mississippi Forestry Association is a member of the National Alliance of For- 
est Owners (NAFO), an alliance that represents forest owners in 47 states, encom- 
passing more than 74 million acres. NAFO is an organization of private forest own- 
ers committed to promoting federal policies that protect the economic and environ- 
mental values of privately-owned forests at the national level. 

My testimony today will focus on the present and future contributions of private 
forestland in the United States. I will examine the importance of forests to our na- 
tional natural resources infrastructure; how forests can meet important national ob- 
jectives, such as clean air, water, energy, climate change mitigation and the demand 
for forest products in our everyday lives; and the importance of federal policies that 
support the ongoing efforts of private forest landowners to invest in and be good 
stewards of their land. 

While I will focus on private forest landowners, please keep in mind that all mem- 
bers of the forest products community, including forest owners, resource profes- 
sionals, loggers and manufacturers play key roles in sound forest management. 

II. Private forest owners manage the majority of forestland in the U.S. For- 

est inventory is generally increasing and ownership patterns are dy- 
namic. Private forest landowners generally seek to keep working for- 
ests in tact rather than convert them to other uses. 

Nationally, there are 755 million acres of forestland. Of that, 427 million acres, 
2.5 times the size of Texas, is private forestland owned by over 10 million people. 
Unlike much of the rest of the world, the U.S. is expanding its overall forests and 
standing timber inventory. Over the past 100 years the amount of forestland has 
remained relatively stable. Additionally, the standing inventory (volume of growing 
stock) of hardwood and softwood tree species in U.S. forests has grown by 49 percent 
between 1953 and 2006. This has occurred because of sound forest management and 
through the increased importance of forests and forest products in our economy and 
society in general. Recently, however, markets have begun to dwindle, potentially 
jeopardizing the positive trends of the past 50 years. 

Americans own forests in a variety of ways, including family ownership, partner- 
ships, small and large businesses, private investments, such as Timber Investment 
Management Organizations (TIMOs) and publicly traded investments such as Real 
Estate Investment Trusts (REITs). The vast majority of forestland owners are fami- 
lies. For them, forests represent a significant family investment as well as a consid- 
erable share of their wealth. In Mississippi, the 175,000 individual and family forest 
landowners who own and manage 10 acres or more of the state’s timberland, have 
long looked to an investment in land and timber as a very significant means of sup- 
port for their retirement, for college funds, for savings accounts, for medical emer- 
gencies or simply as "rainy day" reserves. Others have used the value of their lands 
and forests as collateral when borrowing money to build homes or pay for college 
educations. 

Of course, much of the value of these family forests comes in benefits without a 
specific price tag, including family recreation, hunting trips, solitude and aesthetics. 
To many of these families, their forests represent more passion than profit. 

Other private forest landowners include small and large businesses, partnerships 
and investment organizations such as TIMOs and REITs. These owners have taken 
on new significance over the last few years. Most Americans still see the forest prod- 
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ucts industry as a vertically integrated industry that owns forests for specific manu- 
facturing purposes. However, over the past two decades, most of the forests owned 
by large manufacturing companies have been transferred to businesses that focus 
solely on responsible long-term forest management with little or no manufacturing 
interests. Today over 80 percent of the forests formerly owned by large manufactur- 
ers is now owned by companies and organizations comprised of professional for- 
esters and land managers who responsibly manage their forests for multiple market 
opportunities over the long-term. Apart from the inevitable changes in land use that 
accompany a growing population, the long-term value of these private forest lands 
comes primarily from keeping them in a working forest condition. 

Throughout my testimony today, you will hear me use the term "working forest." 
A working forest is one that is conserved, not preserved. President Teddy Roosevelt 
said, "Conservation means development as much as it does protection." He charged 
our nation with using our natural resources to provide sustained environmental, 
economic and social benefits over time. Working forests, then, are forests that pro- 
vide an important base for family-supporting jobs in America’s rural communities, 
that are the source of sustainable building and consumer products, contribute sig- 
nificantly to national priorities, like energy independence and security and climate 
change solutions and that address human health and quality of life needs, water 
quantity and quality, essential wildlife habitats, recreation and other important en- 
vironmental services. 

III. Private working forests are an increasingly critical part of our natural 
resource infrastructure because they are fundamental to a strong econ- 
omy, a clean and healthy environment and achieving our national ob- 
jectives for addressing climate change and developing new domestic 
sources of low-carbon, renewable energy. 

Nationally, private landowners own the majority of our forests. This is particu- 
larly true in the Southern states where private landowners are the principal stew- 
ards of forests and wildlife. In fact, 44 percent of the private forests in the United 
States are in the South. In contrast, the federal government owns the vast majority 
of the forests in Western states. 

Private forests provide significant economic benefits to society, providing the raw 
material for a major industry in our country. The forest products industry ranks in 
the top ten manufacturing sectors in 48 states. It accounts for approximately 6 per- 
cent of the total U.S. manufacturing GDP, placing it on par with the automotive 
and plastics industries. Additionally, it generates more than $200 billion a year in 
sales and employs more than 1 million people earning $54 billion in annual payroll. 
Through all of this, the U.S. forest products industry pays approximately $7 billion 
annually in federal, state and local taxes. The U.S. forest products industry is a 
world leader in natural resources stewardship by providing valuable consumer goods 
and services while maintaining the highest standards of environmental stewardship 
in the world. 

In addition to economic benefits, private forests produce a wide variety of environ- 
mental services desired and needed by our society, including outdoor recreational 
opportunities, diverse wildlife habitat, the storage of atmospheric carbon and the 
production of clean air and clean water. For instance, nationally, private forests pro- 
vide 53 percent of our freshwater supply. Outside of the Western region of the U.S., 
state and privately owned forests provide 89 percent of the freshwater supply. 

Nationally, forests sequester almost 200 million metric tons of carbon each year, 
offsetting 10 percent of annual U.S. emissions from burning fossil fuels. This fact 
has been recognized by the international community and federal regulators. The 
United Nations’ 2007 Intergovernmental Panel on Climate Change ("IPCC") high- 
lights forest management as a primary tool to reduce GHG emissions. The IPCC 
states that, "In the long-term, a sustainable forest management strategy aimed at 
maintaining or increasing forest stocks, while producing an annual sustained yield 
of timber, fiber or energy from the forest, will generate the greatest mitigation ben- 
efit." The EPA has identified responsibly managed forests as one of five key "groups 
of strategies that could substantially reduce emissions between now and 2030." 

No other land use comes close to producing the array of environmental, economic 
and social benefits provided by our nation’s private forestlands. They are a vital 
part of our national infrastructure that shouldn’t be lost. Sustaining and enhancing 
the value of these forests both to society and to forest owners so they can continue 
to benefit our nation is of vital national importance. 
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IV. The potential use of wood for renewable energy and to address climate 
change provides an opportunity to strengthen existing markets and en- 
courage the development of new markets for private working forests. 

Congress is currently focused on renewable energy policy that will diminish our 
nation’s dependence on fossil fuels and enhance our country’s energy independence. 
Developing the full contribution our private working forests can make to this na- 
tional priority will at once help us meet our renewable energy goals and maintain 
our working forest resources. As existing markets decline, emerging energy markets 
can provide new opportunities for private forest owners to realize sufficient eco- 
nomic return to continue making long-term investments in their forests. 

Wood is the original renewable energy and has been used at the industrial level 
for decades. Currently, the forest products industry generates approximately 80 per- 
cent of all renewable biomass energy, making it the largest industrial renewable en- 
ergy producer. The current technology for using wood to produce electricity and heat 
is mature and readily accessible. Emerging technology also holds significant promise 
for utilizing wood cellulose to produce ethanol. Each of these applications provides 
a viable future source of domestic renewable energy from a wood resource that is 
efficient, plentiful, sustainable and beneficial to our climate and overall environ- 
ment. 

If Congress mandates a certain level of renewable electricity generation, it should 
provide sufficient flexibility to allow renewable forest biomass to make its full con- 
tribution. This will help keep our working forests working by promoting new market 
opportunities for wood that otherwise may have little or no economic value. 

Congressional interest in renewable energy is in many ways driven by climate 
change considerations because of the potential to replace carbon intensive fossil fuel 
energy with renewable energy that significantly reduces our nation’s overall carbon 
footprint. Private working forests are a fundamental part of the solution to global 
climate change. Both the United States Government and the international commu- 
nity recognize the value forests provide in sequestering carbon through absorbing 
C02 and storing carbon in trees, soils and forest products. 

Our nation will realize these benefits by developing and promoting markets, like 
renewable energy, that help private forest owners continue managing their forests 
for long-term economic and environmental benefits . 

Just as with renewable energy, as national climate change policy and legislation 
is considered by Congress, it should explicitly include the positive contributions of 
private working forests. Such policy should help maintain a robust manufacturing 
base for working forests to help maintain existing markets that foster long-term for- 
est viability and investment. Any climate change framework should also allow offset 
credits from forest management and harvested wood products to be generated and 
traded as a flexible, cost effective way for regulators and other industries to achieve 
net greenhouse gas reductions. 

Renewable forest biomass energy production on a much larger scale and the op- 
portunity to participate in climate change mitigation markets offer two promising 
new markets for forest landowners. As history has taught us, maintaining existing 
markets and expanding new market opportunities for working forests help ensure 
they will remain and even increase over time. 

V. New and existing markets should rely on local and state level oversight, 

third-party certification, and education programs as the most effective 
means to sustain working forests on the landscape over the long-term. 

Sustaining the environmental, social and economic benefits of responsibly man- 
aged forests will occur only if governmental policies are aligned with the funda- 
mental economics of forest ownership. Governmental policies must be scientifically 
based and developed through transparent and inclusive processes. They should rec- 
ognize the important role played by a healthy, domestic forest products manufac- 
turing base, which enables forest owners to continue to meet their ecological, eco- 
nomic and social responsibilities. 

Private forest landowners are diverse and demonstrate sustainable forest manage- 
ment in a variety of ways. These include reforestation of harvested sites to maintain 
the forest cycle, using Best Management Practices (BMPs) defined through vol- 
untary and regulatory state forestry programs and forest certification standards, 
supporting training and outreach programs for loggers and family forest owners, 
using consulting foresters and other natural resource professionals and supporting 
research and technology development on sustainable forest management. 

Additionally, private forest landowners verify their adherence to sustainable for- 
est management principles in many ways, including: compliance with state and fed- 
eral laws and BMPs; cooperative agreements with government agencies, conserva- 
tion organizations, and multi-stakeholder partnerships; and transparent data collec- 
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tion and reporting. Forest certification is an especially important method. Credible 
forest certification systems are designed to integrate social, environmental and eco- 
nomic performance, verified through independent, third-party auditing and commu- 
nicated through a brand or label on products. Several credible forest certification 
programs are available in the marketplace. 

This robust yet flexible array of tools, in the form of federal, state and local laws, 
regulations, programs and BMPs have measurably improved the environmental per- 
formance of forest operations in the United States over time. They have also worked 
to promote environmental goals without sacrificing jobs and economic activity. As 
policymakers consider the imposition of new federal regulations on private working 
forests or market limitations on the participation of private working forests in 
emerging renewable energy markets, the implications for the economic viability of 
working forests must be considered to avoid inviting an unintended result — compel- 
ling private forest owners to consider alternative land uses for working forests that 
do not provide the environmental services that promote healthy watersheds, wildlife 
habitat, carbon sequestration and similar benefits that are highly valued by society. 

Rather than creating new federal regulatory overlays on effective existing prac- 
tices at the federal, state and local level, Congress would be well advised to rely 
on the current framework that has been developed through transparent public proc- 
esses over decades to strike the right balance between social, economic and environ- 
mental benefits. New federal intrusions into the existing framework, particularly in 
a manner that results in federal pre-emption of current state and local practices, 
may create powerful market disincentives that will hinder rather than promote our 
nation’s overall energy and environmental objectives. 

VI. Conclusion 

Keeping working forests working across the landscape as a fundamental part of 
our nation’s natural resources infrastructure is essential to the well-being of our 
country. Private forest landowners provide unique economic, social and environ- 
mental benefits to our nation. While many of these benefits provide direct economic 
returns to society and to the landowners - the forest products we use every day and 
the jobs that sustain many communities - many are essential benefits to society that 
the private landowner provides for free - clean air, clean water and wildlife habitat. 

The most effective way to keep working forests working is to promote policies that 
seek to sustain both the benefits working forests provide to society and to forest 
owners. This includes viable markets for existing and familiar products and services 
as well as innovative new markets for wood and the environmental benefits pro- 
vided by sound forest management. 

While oversight is important, it should be based at the state and local level - 
where environmental stewardship is best understood and practiced. This is the ap- 
proach that has increased the productivity and extent of our forests in the United 
States at a time when many parts of the world have seen massive deforestation. 
By supporting practices that work while seeking new and promising market oppor- 
tunities, our working forests can continue to provide the many benefits that have 
made them an extraordinarily valuable part of our nation’s past, present and future. 

For more information, please contact: 

National Alliance of Forest Owners 

(202) 367-1163, info@nafoalliance.org 

Mr. Baca. Thank you very much, Mr. Monaghan. At this time, 
we would also like to welcome to the Subcommittee hearing our 
past Chair of the Agriculture Committee, Mr. Goodlatte. Thank you 
very much for being with us. Would you like to make a statement, 

and then I will just quickly turn it over to 

Mr. Goodlatte. Yes. Mr. Chairman, I really appreciate you 
holding this hearing. I wish I were a member of this Subcommittee, 
and I really thank you for allowing me to sit up here on the dais 
and after the others have asked questions, if I am given the oppor- 
tunity, I may have a question or two. 

Mr. Baca. Thank you very much. 

Mr. Goodlatte. Thank you, Mr. Chairman. 

Mr. Baca. Next, we will call on Mr. Neiman. 
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STATEMENT OF JIM D. NEIMAN, VICE PRESIDENT AND CEO, 
NEIMAN ENTERPRISES, INC., HULETT, WYOMING 

Mr. Neiman. I am extremely humbled and honored, Mr. Chair- 
man. Thank you for the opportunity to testify today. My name is 
Jim Neiman, and I am the Vice President and CEO of Neiman En- 
terprises in Hulett, Wyoming. Hulett is in the Northeast corner of 
Wyoming 8 miles from Devils Tower National Monument, our na- 
tion’s first monument. The Neiman family has been in the forest 
products business for three generations. We currently own three 
sawmills and one pellet operation with 490 employees and 250 
independent contractors that we feel are families we need to sup- 
port. I appreciate your attention to the future of the nation’s for- 
ests. My comments are focused primarily on the nation’s forests, es- 
pecially the Black Hills National Forest. A health forest products 
industry is critical to the future of our national forest, and they 
make it possible for our company to operate on and contribute to 
management objectives also on private lands. 

The single most important factor in existing sawmill infrastruc- 
ture in the intermountain west is supply raw material from na- 
tional forests. A year ago there were three sawmills in Wyoming. 
Now only one remains, and this ours. The biggest reason the other 
two sawmills closed was historic and unpredictable national forest 
timber supply. Without a consistent supply of timber, no mill 
owner can justify the investment to maintain competitiveness in 
the competitive industry. My company is seriously exploring a part- 
nership to construct and operate a $50 million 19 megawatt elec- 
trical co-generation facility in our South Dakota operation that 
would also produce steam for dry kilns in the adjacent university. 

The benefits of this facility would be increased supply of renew- 
able energy, better utilization of forest biomass, and additional 
local jobs, up to 40. I need two things to make this work. First, a 
consistent and predictable supply of timber sales from the Black 
Hills National Forest. The sawmill side of our business has to be 
financially sound in order for us to make co-generation work. Sec- 
ond, we need a conclusive definition of biomass in the RES. The 
RFS definition excluded an area all Federal fiber from counting to- 
ward renewable biofuels. Unfortunately, H.R. 2454 just approved 
by the Energy and Commerce Committee is on the verge of repeat- 
ing this mistake by disqualifying any fiber from Federal lands if it 
comes from a mature forest stand. My recommendation to Congress 
is that all biomass for a national forest timber sale that conforms 
to applicable law and the forest plan should qualify under the RES. 
The Forest Service’s mission is to sustain the health, diversity, and 
productivity of the nation’s forest and grasslands to meet the needs 
of present and future generations. 

When I look at national forest statistics of acres burned and 
acres of trees killed by beetle epidemics, I am not sure the Forest 
Service is achieving that mission. Most of the current timber sales 
in the Black Hills National Forest respond to the pine beetle epi- 
demic. Instead of always responding to crisis, the national forests 
should develop and implement proactive strategies to prevent those 
crises in the first place. In the Black Hills and much of the west, 
we know what it takes to reduce the risk of mountain pine beetle 
and fires. Simply put, the problem is primarily a function of tree 
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density. Dense stands have a higher risk of bugs and fires and thin 
stands have a much lower risk. Annual growth on the national for- 
est timberlands far exceeds the annual harvest. Increasing the na- 
tional forest timber sale program would have multiple benefits in- 
cluding stabilizing forest products companies, adding green jobs to 
our local economies, strengthening our nation’s manufacturing sec- 
tor, increasing the health of our forests, and increasing flow of 
clean water. 

Sawmilling has been a challenge, but this recession is worse than 
anything my father can remember since the Great Depression. We 
are doing everything we can to maintain our operations, keep our 
employees and contractors, and help manage the forests. We are 
not asking for a bail out, but there are contractual steps the Forest 
Service can take that would make a big difference in maintaining 
the current infrastructure of forest products companies. However, 
timing and speed is essential. I want to thank Mr. Jensen for his 
kind words that he spoke earlier to the industry, and in conclusion 
thank you for allowing me to testify, I appreciate your time and at- 
tention. I offer my full assistance to the Subcommittee and to you, 
Mr. Chairman, to Congresswoman Herseth Sandlin, and especially 
to Congresswoman Lummis for the invitation. Thank you very 
much. 

[The prepared statement of Mr. Neiman follows:] 

Prepared Statement of Mr. Jim D. Neiman, Vice President and CEO, Neiman 
Enterprises, INc., Hulett, Wyoming 

Introduction 

Thank you Chairman Baca, Members of the Subcommittee, and Rep. Lummis, for 
the opportunity to present testimony today. 

My name is Jim Neiman, and I am the Vice President and CEO of Neiman Enter- 
prises, Inc. in Hulett, Wyoming. Our family has been in the ranching business for 
5 generations and in the forest products business for 3 generations. We currently 
own and operate three sawmills and one pellet mill in the Black Hills of South Da- 
kota and Wyoming. Our company directly supports about 750 families through our 
490 employees and 250 local independent contractors, and those families live in 
communities throughout the Black Hills. We produce lumber for wholesale and re- 
tail markets throughout the United States, plus shop grade lumber for window and 
door companies. We also sell sawmill by-products, such as bark, sawdust, shavings, 
and chips for decorative bark, particleboard, pulp and paper, animal bedding, and 
wood pellets. 

I am currently the Vice-President of the Board of Trustees for the University of 
Wyoming. I also serve on the Board for the Hulett National Bank, Hulett Airport 
Board, Black Hills Forest Resource Association and Intermountain Forest Associa- 
tion, and am a member of the Federal Timber Purchasers Committee, which is al- 
lied with the American Forest and Paper Association. I have also served in the past 
on the Wyoming Occupational Health and Safety Commission, and the Wyoming 
Economic Development and Stabilization Board. 

Background 

I appreciate the Subcommittee’s attention to the future of our nation’s forests, and 
I hope my testimony will be helpful to you. My comments are primarily about the 
future of our nation’s national forests. I’m most familiar with the Black Hills Na- 
tional Forest, which straddles the Wyoming - South Dakota border, since our com- 
pany relies on the Black Hills NF for approximately 75% of our supply of timber. 
Similarly, many other sawmill owners across the country also depend on local na- 
tional forests for an important percentage of their timber supply and share my con- 
cerns and anxieties about long-term management and health of the national forests. 

Case No. 1, the very first timber sale from the national forests, which was sold 
to Homestake Mining Company in 1899, was located in the Black Hills NF. Since 
then, the management of the Black Hills NF has been generally very successful. 
However, the last ten years have been challenging, to say the least. In 1999, Forest 
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Service Chief Dombeck remanded the 1977 forest plan revision, a traumatic event 
that resulted in no new timber sales for most of FYs 2000 and 2001, and required 
two forest plan amendments and five years to fix the problems identified in the 
Chiefs decision. In total, the Black Hills NF spent 16 years completing a 10 to 15 
year forest plan. Since 2000, forest fires have burned 184,000 acres of the Black 
Hills NF, and a mountain pine beetle epidemic has festered out of control, affecting 

200.000 acres to date, and still killing over 100,000 new trees each year. 

Many other national forests have experienced similar, or worse, catastrophic for- 
est fires and insect epidemics. A catastrophic mountain pine beetle epidemic has 
killed 2 million acres of lodgepole pine trees in Northern Colorado and southern Wy- 
oming. These catastrophes have caused great harm to forest ecosystems, and there- 
fore, cause great hardships to family-owned small businesses like mine. 

Both the acreage of forest fires and the number of trees killed by mountain pine 
beetle are a function of numerous variables. However, the most significant variable, 
and the one over which we have the most control, is the underlying condition of the 
forest. Simply put, the problem is there are too many trees competing for a limited 
amount of water. Reducing the risks of mountain pine beetle in ponderosa pine isn’t 
rocket science. Dr. John Schmid, arguably the world’s leading researcher on moun- 
tain pine beetle has maintained a series of plots in the Black Hills for years. His 
bottom-line finding is that the duration and intensity of mountain pine beetle infes- 
tations are primarily a function of the number of trees in the stand — the more 
trees, the higher the risk of mountain pine beetles. Conversely, thinned stands have 
a significantly lower risk of mountain pine beetles. 

Maintaining a Viable Forest Products Industry as a Management ToolA healthy 
forest products industry is critical to achieving long-term forest health objectives on 
the Black Hills NF, or any national forest. Further, the timber supply from the na- 
tional forest makes it possible for our company to exist to manage timberlands for 
private landowners. We have a diverse, integrated forest products industry in the 
Black Hills. However, the forest products companies depend on the Black Hills NF 
selling the forest plan Allowable Sales Quantity (ASQ). Unfortunately, the Forest 
Service has fallen far behind achieving the Black Hills NF forest plan ASQ, with 
detrimental effects to both the Forest and the forest products companies. 

The single most important factor for the viability of existing industry infrastruc- 
ture is supply of raw material from national forests. Our company relies on the 
Black Hills National Forest for approximately 75% percent of our sawtimber supply. 
Without a consistent supply, I cannot justify the investments necessary to keep 
these facilities on the cutting edge of technology, and expanding my operation into 
new product utilization avenues to better accommodate forest health programs, in- 
cluding small-diameter trees, becomes completely out of reach. 

We need the Forest Service to make up a significant portion of that accumulated 
ASQ shortfall. The annual growth on the Black Hills National Forest, and virtually 
every other national forest, is significantly higher than the annual harvest (see At- 
tachment 1). Consequently the overstocking and mountain pine beetle risk are com- 
pounded each year by new growth, ultimately leading to even higher risks of moun- 
tain pine beetles and fires. 

This year, the forest products industry is facing the most challenging period since 
the Great Depression. Last month, the Western Wood Products Association (WWPA) 
predicted 2009 lumber demand of just 28.9 billion board feet, down from an all-time 
high of 64.3 billion board feet in 2005. Home construction and remodeling account 
for nearly 70% of U.S. lumber consumption. The WWPA forecast was for just 

432.000 new home starts in 2009, one-fifth of the 2005 level. 

Nationally the forest products industry employs more than one million people di- 
rectly and ranks among the top ten manufacturing employers in 48 states. Lumber, 
panel, and pulp and paper mills are frequently the economic hubs of their commu- 
nities, making the industry’s health critical to the economic vitality of countless 
communities in every region of the country. Frequently, forest products companies 
provide some of the best, if not the only, full time, year round jobs in rural areas 
where unemployment often exceeds the national average. The overall effect has been 
to rob the wood and paper industry of economic value, threatening the viability of 
a key manufacturing sector while potentially threatening the long-term health of 
our forests. With the near total collapse of the nation’s housing market, our industry 
has suffered a disproportionate blow in the recent economic crisis. Unemployment 
in the forest products sector is now estimated at 250,000 to 300,000 jobs, or roughly 
20% of our workforce. Even in this reduced condition, the 1.08 million people in var- 
ious segments of the wood and paper industry represent a larger share of U.S. em- 
ployment than the automobile industry (828,500 as of November, 2008). 

The national forests can help sustain the industry through the downturn by being 
a reliable supplier of fiber, both for areas dominated by national forest timber and 
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places where private landowners are reluctant to sell into fallen log markets. Losing 
infrastructure will harm all landowners and make the task of managing the na- 
tional forests more difficult. I struggle constantly to find some measure of certainty 
and stability in the Forest Service’s long-term management programs. Similarly, 
each year the Forest Service faces the challenge of planning their programs without 
certainty about the funding levels they will receive from Congress. In essence, we’re 
trying to manage national forests for fifty to one hundred year rotations based on 
one-year appropriations, two-year Congressional cycles, and four-year Presidential 
cycles. 

Forest Planning 

Incorporating long-term forest health strategies into forest plans is essential. 
There is no excuse for not incorporating long-term forest health strategies into every 
forest plan, yet many forest plans have been approved with scant attention to long- 
term desired conditions that will minimize the risks of fires and insect epidemics, 
especially when the planning was done during periods of above-average precipita- 
tion and below-average mountain pine beetle and fire activity. Over the past decade, 
the States of Wyoming and South Dakota, along with local counties, have prioritized 
their involvement in forest planning as Cooperating Agencies, and that has been a 
very positive development. 

Even the best forest plan has little real value if the necessary resources are not 
available for plan implementation. Adequate funding is a perennial issue. Compared 
to the costs of fire suppression, rehabilitation and restoration, preventative manage- 
ment is a bargain. I did a cursory analysis of the costs and revenues associated with 
a recent timber sale on the Black Hills NF that was designed specifically to reduce 
the risk of forest fires west of Rapid City. The net project cost, including NEPA and 
sale preparation expenses minus timber sale revenues, was $260 per acre. Com- 
pared to the $901 cost per acre for suppression and rehabilitation for the 2005 Ricco 
Fire, that investment of $260 per acre looks pretty smart. 

Project Implementation 

On average, NEPA compliance represents about 50% of the Forest Service’s cost 
of analyzing, preparing and selling a timber sale. The Forest Service’s appeals proc- 
ess is still a cumbersome, time consuming and expensive means of resolving issues. 
If a decision is appealed and remanded, there is no process for the responsible Line 
Officer to quickly address and repair the flaws; instead, the process requires a new 
round of analysis, public review and comment, and another appeal period before the 
modified project can be implemented. This simply cannot happen in less than 6 
months. 

I am also concerned about the lack of a process that allows prompt salvage of 
dead trees following a fire or insect epidemic. Prompt salvage of dead trees is the 
common-sense response that most private landowners would make to utilize the 
dead trees and start the process of restoration. Salvage of fire-killed trees will also 
reduce the risk of a re-burn 10 or 20 years into the future, when dead trees have 
fallen to the ground and become additional fuel. However, salvage of fire-killed trees 
following a forest fire on the national forests is no longer a routine "next step". In 
contrast, all of the Forest Service’s actions to suppress a fire and implement emer- 
gency rehabilitation are designed to move quickly. One suggestion is to allow the 
Forest Service to consider salvage of fire-killed trees as part of the total response 
of fire suppression, rehabilitation, and restoration. 

The Healthy Forests Restoration Act (HFRA) is working well, although I am con- 
cerned that in some instances either the Forest Service is too cautious about using 
HFRA. The single most helpful feature of the HFRA is the Administrative Review 
process, which levels the playing field for the Forest Service, and significantly in- 
creases the incentives for parties to be a constructive part of the analysis and design 
process. I would like to see the HFRA Administrative Review process adapted for 
all projects. 

Definition of Biomass 

My company is seriously exploring a partnership to construct and operate a $50 
million, 19 MW electrical co-generation facility adjacent to our sawmill in Spearfish, 
SD. The benefits of this facility include: 
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A. Increasing our nation’s supply of renewable energy, thus decreasing our depend- 

ency on foreign oil. 

B. Utilization of slash from timber sales on the Black Hills NF and private 
timberlands. About 5,000 large slash piles are created each year, and most of 
those are burned during the winter months. That generates huge volumes of 
smoke and carbon, and frankly, wastes a resource. 

C. 40 to 50 additional jobs for families in our local community. 

I am very concerned about the RES (Renewable Electricity Standard) definition 
of Biomass. The RFS (Renewable Fuels Standard) definition inexplicably excluded 
nearly all federal fiber from counting toward renewable biofuels. Unfortunately, HR 
2454, the American Climate and Energy Security Act just approved by the House 
Energy and Commerce Committee is on the verge of repeating this mistake by dis- 
qualifying any fiber from Federal lands if it comes from a "mature" forest stand. 
This would exclude nearly all trees we harvest in the Black Hills. 

Similarly, jack pine and aspen forests in the Lake states, mixed oak stands in the 
Appalachians, and loblolly stands in the Southeastern US are all generally consid- 
ered mature when harvested. This provision would be devastating and would have 
the effect of prohibiting most, if not all, Forest Service fiber from being counted as 
renewable biomass. Considering the unhealthy state of much of the Western forests, 
and the pressing need to develop additional capacity of renewable energy, this would 
be a mistake of historic proportions. 

My recommendation to the Congress is that slash and other biomass from a na- 
tional forest timber sale, which conforms to applicable laws, including NFMA and 
NEPA, and the forest plan, should qualify under the RES. 

Biomass Crop Assistance Program 

Title IX of the 2008 Farm Bill established the Biomass Crop Assistance Program 
to support the establishment and production of crops for conversion to bio-energy 
and to assist with collection, harvest, storage, and transportation of eligible mate- 
rial, including woody biomass, for use in a biomass conversion facility. This program 
should help support forest products industries that also produce renewable energy, 
and these industries should qualify for the harvest and transportation assistance 
support provided by this program. Currently, USDA is still in the early phases of 
conducting a NEPA analysis on this program. I encourage the Administration to act 
quickly to complete the regulations and implement this program. 

HFRA Biomass Commercial Utilization Grant Program 

Similarly, Section 203 of the Healthy Forests Restoration Act authorized $5 mil- 
lion dollars annually for grants to offset the costs incurred to purchase biomass. 
That grant program would also be very helpful to my company, and other compa- 
nies, in expanding utilization of woody biomass, and I urge the Congress to re-au- 
thorize and fund that grant program. 

Housing 

The mortgage crisis and subsequent housing market crash helped create the cur- 
rent economic crash. Historically, rebounds in the housing economic rebounds have 
led our nation out of recessions and economic downturns. The $8,000 Home Buyer 
Tax Credit authorized by the American Recovery and Reinvestment Act of 2009 is 
helpful and important, but I would like to see the federal government do more to 
help. HR 1119, introduced by Rep Lincoln Davis, would expand homebuyer tax cred- 
it to all buyers, not just first time homebuyers, and expands it from $8,000 to 3.5% 
of the limitation determined under the Federal Home Loan Mortgage Corporation 
Act. As first time buyers are only about half of the housing market, the credit 
should be expanded to all purchases of primary residences. 

National Forest Advisory Board 

In January 2003, the Secretary of Agriculture approved the formation of a Na- 
tional Forest Advisory Board for the Black Hills NF. Fifteen members were subse- 
quently appointed to the Board based on familiarity with national forest issues, abil- 
ity to represent a particular interest group, and demonstrated skill in working to- 
ward mutually beneficial solutions. 

The formation of the advisory board was one of the recommendations of an August 
2001 Forest Summit, convened by then-Senator Tom Daschle in Rapid City. Since 
then, the National Forest Advisory Board has become an integral part of the man- 
agement of the Black Hills NF. The Board’s primary duty is to "provide advice and 
recommendations on a broad range of forest issues such as forest plan revisions or 
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amendments, travel management, forest monitoring and evaluation, and site-specific 
projects having forestwide implications. 

This Advisory Board has made great contributions to management of the Black 
Hills NF through public airing and constructive discussion of contentious issues by 
a group representing diverse interests. I believe it could serve as a model for other 
national forests. 

Reforestation 

Finally, I’m concerned about the reforestation backlog on the national forests. In 
April 2005, the GAO reported that national forest reforestation needs are accumu- 
lating because of the increased acreage affected by natural disturbances, i.e., forest 
fires and insect epidemics. The Congress should require the Forest Service to iden- 
tify reforestation needs, and then develop a strategy to accomplish that reforest- 
ation. Reforestation would yield multiple benefits, including water quality, wildlife 
habitat, and carbon capture and sequestration. 

Conclusion 

In summary, I want to thank you for the privilege of testifying here today. Man- 
agement of the national forests is complex and sometimes contentious, and requires 
capable leadership. My company is committed to sustainable forest management, 
jobs, families and communities. As I said earlier, I’m the 3rd generation entrusted 
with running our business, and I started grooming the 4th generation years ago. 
Of all the variables I deal with, the one that keeps me awake most at nights is the 
long-term reliability of a national forest timber sale program. Again, I am honored 
that you asked me to testify today, and I would be delighted to work with Chairman 
Baca, Representative Lummis, and the Subcommittee in finding solutions to the 
many issues discussed here today. 

Mr. Baca. Thank you very much, Mr. Neiman. Next, I have Mr. 
Smith. 

STATEMENT OF MATT SMITH, ON BEHALF OF THE SOCIETY OF 
AMERICAN FORESTERS, FALCONER, NEW YORK 

Mr. Smith. Yes. Thank you. Chairman Baca and Members of the 
Committee, thank you for the opportunity to testify to you today 
about something that I am more than a little passionate about. 
That is our nation’s forests. On behalf of the Society of American 
Foresters, I would also like to take the opportunity to thank you 
for your tireless work to improve the renewable fuel standard 
passed in the 2007 Energy Bill. My name is Matt Smith, and for 
the last 20 plus years, I have been a private forestry consultant in 
western New York and the Allegheny region of Northwest Pennsyl- 
vania. I have also spent the last 4 or 5 years working almost exclu- 
sively in the area of forest carbon and the voluntary carbon mar- 
kets. 

It is an interesting point that when I received the call to be here 
today, which was about 6 days ago, I was in the woods working 
with a private landowner on a timber harvest, and it is an impor- 
tant point that I will come back to here at the end of my testimony. 
Forests are inseparably linked to American society and culture. We 
have heard a lot today about all that forests give us. They give us 
wood products, jobs, food, fuel, clean air, carbon uptake and stor- 
age, recreational opportunities, clean water, and a host of other 
benefits. The story of America’s forest contains many success sto- 
ries, but it is not all that we hear about. We hear much about the 
challenges, and we have heard a lot about all of these challenges 
today. 

Catastrophic wildfires, invasive species, changes in land use, and 
climate change are challenges you may be quite familiar with. Al- 
though there are other challenges, the global economic crisis, the 
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housing crisis, and foreign competition, as you have heard, are 
eroding our traditional wood product markets. The good news is 
new markets are evolving. However, we are running into regu- 
latory and policy obstacles. We have a renewable fuel standard that 
needlessly restricts most woody biomass, a cap and trade bill that 
doesn’t recognize domestic forests, and an energy bill with a renew- 
able energy standard that also restricts biomass, woody biomass. 
All of these provisions we are told are in place to protect forests 
when in fact if implemented they will harm them in the long run. 

In response to the growing concern about anthropogenic climate 
change and the diverse opinions that have existed and continue to 
exist on the issue, the Society of American Foresters assembled a 
team of professionals from across the country under the climate 
change task force, a group which I was proud to participate in. I 
think each of you have been provided with a copy of our full report. 
If not, you will very soon. I would like to just summarize some of 
the key points that we learn by reviewing the body of available re- 
search on forests and climate. Forests and climate are inseparably 
linked. Dramatic changes to one will inevitably affect the other. 
Global warming is probable and forest management can mitigate 
its effects. Also, wood products from sustainably managed forests 
are not only renewable products, they are products that when used 
in place of fossil fuel intensive materials such as concrete and steel 
drastically reduce our countrywide greenhouse gas footprint. 

Biomass is a key renewable energy source for the future pro- 
ducing clean energy while increasing the ancillary benefits from 
forests. Wildland fires and land use change represent significant 
emissions of greenhouse gases globally, emissions that can be miti- 
gated through sound sustainable management. And, lastly, forests 
sequester significant amounts of atmospheric carbon, amounts that 
can increase with delivered management activities. Our current ad- 
ministration stands at a unique opportunity in time. They stand 
poised to initiate clean energy and climate change programs that 
will define environmental policies on greenhouse gases for future 
generations. This opportunity will either embrace forests and its 
positive impact on the climate change issue or it will leave it be- 
hind. Much of what we will have to deal with in this new market 
opportunity for forests for the future will be determined today in 
today’s policy debate. 

We would like to leave the Committee with several action items 
to think about as you consider the testimonies given today. Regard- 
ing the American Clean Energy and Security Act, we would like to 
encourage the Committee to consider ensuring the role today for 
forest offsets in cap and trade. Also, ensuring that early actors in 
today’s voluntary markets receive recognition in future Federal 
programs. Next, to ensure that investments and offsets in clean 
technology continue by guaranteeing a smooth transition from the 
voluntary market to the mandatory market. Next, to ensure the fu- 
ture for woody biomass by redefining woody biomass in current reg- 
ulations. Next, to restore forest health on Federal and public lands. 
Public lands are destined on a trajectory to become possibly sources 
of C02 through fires and decay versus the sinks that they could 
be. And, lastly, to encourage new and existing markets. 
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And I just want to make a quick statement on that harvest I was 
on when I received the call to be here today. That forest was a 
thinning. Low grade products were removed from that forest to im- 
prove forest health. They were low value products in any market. 
But it was able to yield $14,000 to that landowner 1-1/2 years ago 
when I sold that timber. Today, if faced with the same manage- 
ment challenge that forest, that treatment, would not be applicable 
in a commercial setting. There is no market for the material we re- 
moved from that forest, a real impact and a real measure of what 
is happening with the erosion of our traditional forestry markets 
today. 

This is a very important issue for the SAF as well, having now 
approved the task force on understanding and improving global 
competitiveness in the U.S. forest sector, and the Society of Amer- 
ican Foresters will keep you abreast of the findings. I would like 
to thank the Committee and the SAF for allowing me to share this 
information with you on its nation’s forests. It has been my ex- 
treme pleasure to be here with you today, and I look forward to 
your questions and comments. Thank you. 

[The prepared statement of Mr. Smith appears follows:] 

Prepared Statement of Matthew S. Smith, CF, ACF, on behalf of the Society 
of American Foresters (SAF) 

Chairman Peterson, Chairman Holden, and Members of the Committee, thank 
you for the opportunity to testify on the important topic of our nation’s forests. On 
behalf of the Society of American Foresters, I would also like to thank you for your 
tireless work to improve the Renewable Fuels Standard (RFS) passed in the 2007 
Energy Bill. 

My name is Matthew Smith, I am a Private Consulting Forester, SAF certified 
forester, Member of the Association of Consulting Foresters, Adjunct Professor of 
Forestry at SUNY Environmental Science and Forestry in Syracuse, NY, Sustain- 
able Forestry Auditor, Member of the Chicago Climate Exchange Forestry Com- 
mittee, and Director of Ecosystem Services at FORECON Inc. I am here today rep- 
resenting the Society of American Foresters for which I serve as Western New York 
Chairman, and member of the SAF Climate Change Task Force. 

The Society of American Foresters (SAF) is the national scientific and educational 
organization representing the forestry profession in the United States. Founded in 
1900 by Gifford Pinchot, the first Chief of the Forest Service, SAF was chartered 
to advance the science, education, technology, and practice of forestry for the benefit 
of society. Today SAF publishes several scientific peer-reviewed journals, certifies 
foresters and accredits forestry schools among other things. With over 14,000 mem- 
bers SAF is largest professional forestry society in the world. SAF members include 
natural resource professionals in public and private settings, researchers, CEOs, ad- 
ministrators, educators, and students. 

Our Forests 

The United States is blessed with abundant forest resources. In fact the US holds 
approximately eight percent of the world’s forests, placing it among the top 4 coun- 
tries in the world. The US forest base is estimated at some 755 million acres, and 
has been stable at this level for about the last 100 years. The US forests are domi- 
nated by private non industrial landowners, which combined own roughly 57% of 
the forests in the country. This forest base is however, dynamic, with about one mil- 
lion acres of forest lost to other land uses annually. Fortunately, these losses are 
typically offset by new forest establishment, such as abandoned agricultural land, 
in other regions. 

While America’s forests are fairly stable in area, they grow in volume, with 
growth exceeding removals over the past 50 years. Advances in forest management 
techniques along with natural factors have resulted in increased production from 
our forest base. In spite of this increased production of wood volume, US demand 
for forest products still exceeds annual production by 4.2 million cubic feet. As a re- 
sult, the US imports approximately 36% of its wood products annually. The import 
of wood products to American shores raises key environmental concerns as much of 
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this supply can come from regions without the environmental and sustainable quali- 
ties of wood that is grown domestically. 

Forests are inseparably linked to American society and culture. Forests give us 
innumerable benefits including; wood products, jobs, food, fuel, clean air, carbon up- 
take and storage, recreation opportunities, clean water, cultural benefits, open 
space, wildlife, biodiversity, scenic landscapes, and many more. Forests are unique 
as a natural resource because they can provide these values in concert with one an- 
other, on a renewable basis, through sound sustainable forest management. 

I’d like to illustrate the critical contribution forests make to America by taking 
a brief look at my home State of New York. When most people think of New York, 
they think of Time Square, Broadway musicals, and sky scrapers. Most people have 
little appreciation for how significant the forest resources in New York are, or how 
important they are to our state-wide economy. New York State currently has an es- 
timated 18.8 million acres of forests (61% of land area), owned primarily by private 
landowners. These forests provide NY with over 55,000 jobs in rural communities, 
and have an estimated net economic impact of almost $12 billion dollars each year. 
Recently, with the downturn in housing starts, increased energy costs, and de- 
pressed wood product markets many of these jobs have been lost, resulting in a sig- 
nificant reduction in the economic contribution realized from the forest economy. 
The situation in New York is just an example of what is happening across the coun- 
try. Forests, and the communities that rely on them, are under pressure from both 
human influence, and natural factors. 

Challenges for the Future of America’s Forests 

The story of America’s forests contains many successes, including their abun- 
dance, diversity, ecological services, recreational opportunities, and vast array of 
wood products they produce. Many times, however, it is the challenges to our forest 
resources that we hear the most about, and understandably so. Catastrophic 
wildfires, invasive species, changes in land use (deforestation), climate change, glob- 
al competition, and increased demand for traditional and emerging forest products 
are just some of the challenges we face. 

In the past five years, over 42 million acres of federal forests has burned in the 
US. In 2006 wildfires in the US burned nearly 10 million acres, cost $1.9 billion 
to suppress, and were 166% greater in extent than the previous 10-year average. 
Due to climate change and public land management practices, future fires are likely 
to be more severe, cost more to suppress, and have greater impacts on air and water 
quality, wildlife habitat and infrastructure. Current estimates show that 180 million 
acres of federal forests in the US are at an unnaturally high risk of catastrophic 
wildfire. At present, harvest levels on national forests are about one-eighth of the 
growth resulting in forests that are overly dense, unhealthy and prone to unnatu- 
rally severe wildfire. In Oregon, tree mortality on federal lands from insects, dis- 
ease, and fire is reported to be six times the level of harvest. Though there is some 
debate, it is generally agreed that continuation of this situation will not lead to 
healthy, sustainable forests that store carbon and serve the national interests. In 
eastern Washington, federal forests will soon become a source of carbon emissions 
rather than a sink due to decay from insect and disease infestation and catastrophic 
wildfires. This picture is true of many of our federal forests, especially those in the 
West. 

In 2006, almost eight percent of US forests (58 million acres) were at significant 
risk to insects and disease, either natural or introduced. This issue continues to be 
of significance nation wide, perhaps most significantly with the spread of Mountain 
Pine Beetle in the Western US. In New York we are also battling infestations of 
foreign pests such as Sirex Wood Wasp, Asian Long Horned Beetle, Hemlock Wooly 
Adelgid, and potentially the Emerald Ash Borer in our forests. The impacts of a 
warming climate on insect and disease pathogens is largely unknown. It is believed, 
however, that forest pests held in check by winter low temperatures may spread as 
the average temperature increases. 

Perhaps the greatest challenge our forests face is forest loss to alternative land 
uses. As our US population grows, it is estimated that approximately 44 million 
acres of private forestland in the US could experience drastic increases in housing 
density in the next three decades. As has been stated above, the host of values pre- 
sented by forests are significant, however these benefits are only realized if the for- 
ests stay as forests. Frequently, forest loss can be attributed to a failure to recognize 
all of the values presented by the forested property. 

Hand in hand with keeping forests intact is having healthy and integrated mar- 
kets for forest products and services. Landowners are much more likely to keep and 
manage their forestland if they have value as forests. This key component to pre- 
venting forest conversion is often overlooked and/or misunderstood by Congress. 
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Emerging markets, such as ecosystem services, renewable energy and carbon offset 
projects, could also help to keep forests forested by adding an additional revenue 
stream to landowners. At the moment, however, we have a Renewable Fuels Stand- 
ard that needlessly restricts most woody biomass, a cap and trade bill that doesn’t 
recognize domestic forests and an energy bill with a Renewable Energy Standard 
that restricts woody biomass. All of these provisions, we are told, are in place to 
‘protect’ forests. To be perfectly clear, these policies will only harm our domestic for- 
ests and leave foresters with fewer options to manage forestland for the benefit of 
society. 

Meeting the needs of a growing global demand for forest values in the face of 
these challenges is a reality we face for the future. As our population grows and 
spreads into the rural areas of our country, and as the impacts of a warming climate 
are realized, these pressures will increase exponentially. These challenges can only 
be addressed with thoughtful, deliberate, sustainable forest management. 

The SAF Climate Change Task Force Report 2009 

In response to the growing concern about anthropogenic climate change and the 
diverse opinions that exist on the impact it would have on forests, the SAF assem- 
bled a group of 12 experts from across the country to form the SAF Climate Change 
Task Force. The group was assembled in 2007 and was charged with reviewing the 
body of available research on climate change, clean energy, forestry, and carbon se- 
questration. The objective for this group was to inform its membership and the pub- 
lic by summarizing the most current and best available research in the form of a 
Task Force report. The report was completed in 2008 and was published early in 
2009. The end result is a very comprehensive and current presentation of the 
science of climate change as it impacts and is impacted by forest resources and the 
role forests play in the global climate budget. The findings of the report are summa- 
rized below. 

Forests are shaped by climate. Changes in temperature and precipitation regimes 
have the potential to dramatically impact forests nationwide. Climate is also shaped 
by forests. This interrelationship means that dramatic change to one will somehow 
influence the other. Climate change has the potential to transform entire forest sys- 
tems, shifting forest distribution and composition. 

Wood products from sustainably managed forests can be replenished continually, 
providing a plentiful and dependable supply of both trees and wood products. Sub- 
stituting wood for fossil fuel-intensive products can substantially improve environ- 
mental performance and store carbon in wood products while also supporting other 
ecological services, such as clean water, clean air, wildlife habitat, and recreation. 
Life Cycle Inventory analysis reveals that when wood products in construction are 
used instead of steel, concrete, brick or vinyl materials, the wood products store 
more carbon and use less fossil energy. 

Green House Gas (GHG) emissions can be reduced through the substitution of bio- 
mass for fossil fuels to produce heat, electricity, and transportation fuels. Biomass 
can also be used to produce a wide range of plastics and chemicals traditionally 
made from fossil fuels. Product substitution involves the use of biomass to replace 
products that would emit more GHG per functional unit. While some of the increas- 
ing need for sustainable electric power can be met by renewable energy sources such 
as solar and wind, biomass is the only renewable that can meet our demand for car- 
bon-based liquid fuels and chemicals. 

Wildland fires are a major contributor to national and international GHG emis- 
sions. The EPA has estimated that wildfire emissions in the lower 48 states and 
Alaska released an average of 105.5 million metric tons/year (range: 65.3 to 152.8) 
of carbon dioxide into the air from 2000 to 2005. Active forest management to im- 
prove forest health and reduce hazardous fuels can dramatically reduce C02 emis- 
sions while also enhancing wildlife habitat, recreational and scenic values, and re- 
ducing the threat of wildfires to communities and critical infrastructure. This man- 
agement can also contribute to the health of rural communities and economies by 
providing family- wage jobs. 

Land use change from forests to non-forest use releases carbon and other GHG’s 
stored in forests. No other anthropocentric activity, besides energy production, re- 
leases more carbon emissions globally: 150 billion tons or 33 percent of the total 
emissions between 1850 and 1998. While this is mostly an international problem 
and U.S. forestland area has remained relatively stable since the 1920s, forest land 
use and carbon policies need to encourage the retention and enhancement of 
forestland. Again, healthy and diverse markets will play a large role in preventing 
forestland loss. 

Managed forests are unique in that they contribute to GHG reduction while si- 
multaneously providing essential environmental and social benefits including clean 
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water, wildlife habitat, recreation, forest products, and other values and uses. The 
important metric is net carbon uptake and storage. Forests of all ages and types 
have remarkable capacity to sequester and store carbon. Enhancement of this capac- 
ity depends on active, informed forest management. 

Market-based instruments encourage environmentally sound behavior through 
market signals rather than through explicit directives regarding pollution control 
levels or methods. When well designed and implemented, these instruments will cre- 
ate incentives that alter the producer’s pollution control strategy in ways that ben- 
efit the producer while meeting pollution reduction policy goals. Market-based cli- 
mate change policy instruments provide economic incentives that promote innova- 
tion in the development of pollution abatement technologies because it is always in 
the entity’s best interest to do so. 

It seems surprising that society currently seems reluctant to embrace forest con- 
servation and management as part of the climate change solution. Time is of the 
essence and the forestry profession must transmit a clear, urgent message to society 
that global warming is probable and forest management can mitigate climate 
change effects. History has repeatedly demonstrated that the health and welfare of 
human society is fundamentally dependent on the health and welfare of a nation’s 
forests. Society at large, the U.S. Congress, and state legislators must not only ap- 
preciate this fact, but also recognize that the sustainable management of forests 
can, to a substantial degree, mitigate the dire effects of atmospheric pollution and 
global climate change. 

A Unique Opportunity in Time 

Ours is an exciting time to be working in the environmental field. The increased 
environmental focus generated by concerns centered on climate change is creating 
increased opportunities in the area of forestry. New products such as biomass and 
bio-fuels, voluntary greenhouse gas reduction (cap and trade) programs for forest 
offsets, and the development of ecosystem markets for forest based services such as 
water and biodiversity are transforming how we view and value our forests. The 
capture and recognition of these new products and services from forests stand to 
have significant positive impacts on forests and forestry in the US. 

The emerging markets for forestry derivatives like carbon credits and biomass are 
proven to have significant positive impacts on climate change. The realization of in- 
come streams from these products holds huge potential to alleviate financial pres- 
sures to change forest land use, incentivize the expanded use of sustainable man- 
agement practices on private lands, create jobs and stimulate economies in rural 
areas, and also to expand the ecosystem services provided by forests nation wide. 
It is important however to recognize that these benefits can only be realized if Con- 
gress and the Federal Government allow forests to fully participate in these pro- 
grams and markets. 

Our current Administration stands poised to initiate clean energy and climate 
change programs that will define environmental policies on greenhouse gases for fu- 
ture generations. This opportunity can either result in increased opportunities to 
embrace forests and their benefits for the future, or create barriers to their contribu- 
tion to the climate change problem. Much of the future for forests in the realm of 
climate change programs will lie in how policies for these programs are designed 
today. 

Action Items for the Committee 

1. Ensure a role for all forest offsets in Federal cap and trade 

Numerous bills have been proposed on climate change over the past few years. 
Most recently the American Clean Energy and Security Act was approved by the 
House Energy and Commerce Committee. The Act, however, did not recognize do- 
mestic forestry offsets. 

As legislation moves forward, attention must be paid to the role of terrestrial off- 
sets from forestry projects. Forest offsets provide low cost, measurable, real carbon 
reductions to cap and trade systems. Forests provide these climate benefits with 
unequalled ancillary benefits such as clean water, biodiversity, and recreational op- 
portunities— benefits not realized by any other offset type. Moreover, forests can pro- 
vide these benefits now. Domestic offset projects allowed in any Federal cap and 
trade program must include opportunities for afforestation, reforestation, forest 
management, and harvested wood products (long-lived wood products). Further, the 
Federal Government must develop credible, accurate, and economically viable oppor- 
tunities to recognize the important contribution forestry projects make to the cli- 
mate change program. 
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2. Ensure that early actors in qualified voluntary programs are recognized 

With the development of voluntary GHG reduction markets and programs in the 
US, has come an age of innovation, investment, and development for terrestrial off- 
sets such as agriculture and forestry. Millions of tons of carbon dioxide have been 
sequestered in and traded from independently verified terrestrial offsets in the US 
and abroad. These early actors have not only led the way with early climate change 
actions, but they have developed innovative new technologies and processes to quan- 
tify, produce, and report carbon instruments in this new industry, to the benefit of 
all. Current language in the American Clean Energy and Security Act would signifi- 
cantly limit the recognition of these early actors. 

3. Ensure that investments in offsets and clean technology continue 

The American Clean Energy and Security Act includes provisions for a list of ap- 
proved offsets to be developed at a later date by the Environmental Protection Agen- 
cy (possibly out as far as 2012). The impact of this provision will likely result in 
slowed or no investment in the offsets sector as developers and owners of offset 
projects wait to see if their actions will be recognized in the Federal program. The 
SAF encourages the Committee to push for a comprehensive listing (including for- 
estry and agriculture) of approved offset types and programs as soon as is possible 
in order to maintain growth and investments in this industry. 

4. Encourage Woody Biomass Energy 

As the House Agriculture Committee is well aware, the definition of ‘renewable 
biomass’ in the Renewable Fuels Standard passed in tbe 2007 Energy Independence 
and Security Act must be corrected. This prescriptive, restrictive definition serves 
as a disincentive to restore forest health in many areas and only hampers efforts 
to reach renewable fuels mandates. The SAF recently submitted testimony with the 
House Agriculture Committee on this problem and that testimony is attached. Fur- 
ther, the most recent version of the American Clean Energy and Security Act in- 
cludes a Renewable Energy Standard (RES) of which the definition of biomass is 
overly restrictive, especially on federal lands. Attached to this testimony is the 
SAF’s most recent letter to the House Energy & Commerce Committee explaining 
the problems with the definition. 

5. Encourage existing and new markets 

Without markets, whether they’re traditional or emerging, foresters cannot man- 
age forest land. With the plethora of challenges facing domestic forests-wildfire, in- 
sects & disease, conversion, climate change-forests across the nation will need to be 
managed by professional foresters to conserve their many values and ensure they 
provide these values for future generations. Congress must be thoughtful about the 
laws it passes and must avoid perverse and unintended consequences. 

6. Restore Forest Health on Federal and Public Forests 

Our vast public forests, much like private forests, can be either a sink for C02 
or a source of C02. The deplorable state of forest health on public forests, especially 
in the West, indicates that most of these lands will soon become of a source of C02 
through emissions from wildfires and decay. This problem also adversely affects 
wildlife habitat, water quality, aesthetic values and costs the Federal Government 
billions of dollars each year. The current law, regulations and case law governing 
federal forest management does not allow federal land managers to solve this prob- 
lem. Congress must act to provide the authorities needed to appropriately deal with 
this problem. 

Closing 

I would like to thank the Committee and The Society of American Foresters for 
allowing me to share with you this information on our nation’s forests, its chal- 
lenges, and opportunities for the future. It has been my extreme pleasure to be here 
with you today. I look forward to your questions and comments. 

Mr. Baca. Thank you very much, Mr. Smith, and I appreciate 
each and every one of the panelists. I know that we went a little 
bit longer on the 5 minutes, and the reason I did that is because 
you were patient enough to wait and so we needed to be patient 
enough to hear your comments as well, so I appreciate that very 
much. I want to thank all the panelists for being here and for being 
patient and waiting until we were done voting. Now we will begin 
with the process of asking some of the questions. And I will begin 
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myself by asking Mr. Bentz a question first. Thank you for your 
testimony today. I am intrigued by your findings on energy eco- 
system service market, and in my area in southern California we 
have a significant problem with water, pollution through the form 
of perchlorate contamination. Perchlorate is a rocket fuel additive 
that can be found in some of the well heads due to defense con- 
structions that occurred at one time in San Bernardino County. 
Can you explain for the Subcommittee in greater detail what the 
role of the forest watershed play in water purification? 

Mr. Bentz. Forests have a huge impact in purifying the water. 
When the water goes into the soils, first of all, the trees, the root 
systems, hold the water there and uptakes the chemicals. It helps 
clean it out. So forests maintain the soils in place so the soils don’t 
move and again provide cover, and so they do contribute tremen- 
dously to clean water. Also, they provide shade. They maintain 
temperature of the water along our streams so that our repairing 
areas are really critically important for maintaining water quality 
and having forests in those repairing areas is also very important. 

Mr. Baca. Along the same line, is there a feasible way that this 
type of purification can stop contamination from harmful chemicals 
like perchlorate? 

Mr. Bentz. I am not aware of that. No, sir. 

Mr. Baca. Okay. Under the renewable energy market it seems 
to be an emerging opportunity to supplement the declining tradi- 
tional timber market. How do you see this playing out for the fam- 
ily forest owners? 

Mr. Bentz. In the renewable energy component? 

Mr. Baca. Yes. 

Mr. Bentz. The renewable energy component allows these lower 
value woods to find the market. We are seeing markets for pulp- 
wood and some of these other byproducts going away as our paper 
industry declines, and so having these renewable energy markets 
available allows landowners to sell these lower value woods into 
these things, so it is an extremely important economic resource for 
the family forest landowners. 

Mr. Baca. Mr. Koehn, the Federal Government currently re- 
quires flood insurance in certain areas, also participation in some 
agricultural commodity programs require insurance. Do you think 
the high cost of firefighting suggests that we might want to exam- 
ine requiring fire insurance in certain fire prone areas? 

Mr. Koehn. I believe that there is some communities in this 
country that do have the requirement for fire insurance in some of 
the fire prone communities. I don’t think that is a national require- 
ment. I think that is done at the state and local level, so there is, 
I believe, in some cases an example for that. 

Mr. Baca. Okay. Do you believe that the national standards for 
long-term forest health, even ones that might pre-empt current 
state laws are necessary? 

Mr. Koehn. It depends on which practice and piece of statute 
that we are talking about. 

Mr. Baca. All right. What can we do at the Federal level to en- 
sure that our states, local governments implement long-term forest 
health strategies to minimize the risk of fire, insects epidemics, 
and prevent harmful greenhouse gas emissions? 
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Mr. Koehn. Well, on a fire front, as long as we continue to have 
the support and the resources that we have from partners like the 
U.S. Forest Service, state fire assistance funds and helps the states 
provide those kinds of assistance when the fire whistle blows and 
they need yellow shirts from back east or other states, those things 
are important. Your other question about, forgive me, help me, be- 
yond the fire was — you had a second part to your question. I am 
sorry. 

Mr. Baca. Okay. The second part, what can we do at the Federal 
level to ensure that our states and local Government implement 
long-term forest health strategies to minimize the risk of fire and 
insect epidemics and prevent harmful greenhouse gas emissions? 

Mr. Koehn. All right. As far as the insect and disease go, and 
the same thing with fire, well-managed forests are more resilient 
than forests that are not well managed, so if a forest is growing 
vigorous and doing well, its potential to withstand catastrophic 
fires improve, and its potential to withstand insect and disease in- 
festations is improved, so a rigorous, well-managed forest is prob- 
ably the best preventative way to deal with some of those issues. 
We also probably could support and would advocate for funding for 
APHIS for early detection for insect and disease. I am in a state 
that has been struggling for the last couple of years with emerald 
ash borer as many other states are, and if we had not had the op- 
portunity for early detection the problem would be much worse. 

Mr. Baca. Okay. Thank you. I have additional questions for the 
rest of you, but I am going to pass and call on the other Members, 
but I am going to ask one yes or no answer. Based on what I heard 
today from both the deputy secretary as well and from all of you 
in some sense or another, do you think that we should have a hear- 
ing in biomass? 

Mr. Koehn. Yes. 

Mr. Bentz. Yes. 

Mr. McPeek. Yes. 

Mr. Monaghan. Yes, sir. 

Mr. Smith. Yes, sir. 

Mr. Baca. Okay. Thank you. With that then, I will go to Ms. 
Lummis to ask the first question. You have 5 minutes. 

Ms. Lummis. Thank you, Mr. Chairman. Given the presence of 
the former Chairman of the Agriculture Committee, I would defer 
the questions that I have to him for the time being, but I would 
like to ask a couple later. 

Mr. Baca. Mr. Goodlatte. 

Mr. Goodlatte. Thank you, Mr. Chairman. That was very gen- 
erous. I was prepared to wait on you but if you don’t — first of all, 
I want to thank you all for your testimony. I find it very helpful. 
I am in concert with most of you who believe that we need to have 
fair consideration of our forest products in terms of any renewable 
fuels standard and policy, so I am a supporter of Congresswoman 
Herseth Sandlin’s legislation that would change those provisions to 
allow woody biomass to be counted in that program. 

Mr. McPeek, I am a member of and have been a supporter of The 
Nature Conservancy for many, many years, and like many of the 
things that you do. I was concerned, however, about a statement 
that you had in your statement regarding the biomass putting too 
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much pressure on — I want to quote you directly, but I can’t put my 
finger on it right now, too much pressure on our national forests, 
and I wonder if you could cite for me some examples of that. Vir- 
ginia as a whole is 62 percent forested, and my district it is an 
even higher percentage, closer to 70 percent of all of the land in 
my district is forested. About half of that is in our national forest, 
about half of it is in private land ownership. The half that is in pri- 
vate land ownership produces about 96 or 97 percent of the forest 
products, both for the paper mills. I have four of those in my dis- 
trict, and we have a lot of hardwood lumber production as well. 

And the national forest, which comprises 50 percent of the forest 
land, produces somewhere between 3 and 4 percent of the wood 
products. Where is it that you see that a program to generate 
greater biofuel production from forest products would put undue 
pressure on our national forest land? It seems like right now what- 
ever undue pressure may exist on private forest land. I wonder if 
you might 

Mr. McPeek. First, thanks very much for your support over the 
years. We greatly appreciate it. We are not against a real energy 
standard that includes woody biomass at all. It is really just a mat- 
ter of having the necessary sideboards to not have incentives to 
clear native forests on private land and have sustainable practices 
on public land. Sustainable forest management also creates a sus- 
tainable industry if we manage the forests. Unsustainably, the in- 
dustry won’t be able to sustain itself either. So in terms of the 
overall climate change issue the cap on greenhouse gas emissions 
is the best approach to dealing with that issue. We have not taken 
a position on the renewable energy standard but if there was one 
all we would recommend are those sideboards that prevent those 
kinds of 

Mr. Goodlatte. But wouldn’t putting a cap on greenhouse gas 
emissions raise the cost of a wide variety of energy sources and 
those that are potentially more greenhouse gas friendly, and since 
trees grow by absorbing carbon dioxide presumably they are more 
friendly than other types of sources of energy. But I am in favor 
of increasing production of all sources of energy because I think we 
have a very serious risk that we are already starting to see right 
now as oil prices start to climb again of pricing ourselves out of 
being internationally competitive without greater domestic produc- 
tion of energy. But a part of that production to me should be bio- 
mass production from forest products. And I wonder if some of the 
other panel members would like to comment on that. Do you think 
that simply putting a cap on CO 2 emissions is the best way to ad- 
dress this problem as opposed to increasing the production of en- 
ergy from forest products? 

Mr. Monaghan. If energy provides a market to landowners, I 
think it is proven that landowners will do the right thing and re- 
spond to those market incentives by doing a better job of forest 
management. I don’t see it as anything but a win-win situation. I 
have never seen a situation where you take a market incentive 
away from someone and they respond by making a positive action 
in the future. They are more likely to reinvest in sound forest man- 
agement if they have a market incentive for doing so. 

Mr. Goodlatte. Thank you. Mr. Bentz. 
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Mr. Bentz. Right now we think the forests are sequestering 
about 10 percent of our carbon nationally, and we believe that with 
active management of our forests that that number could be dou- 
bled to as much as 20 percent, so we actually see a lot of room to 
improve our forest management and our carbon sequestration at 
the same time providing all these benefits as well. 

Mr. Goodlatte. The current Waxman-Markey bill dealing with 
climate change makes no mention of domestic forest offsets. I won- 
der if some of you might comment on the benefits of domestic car- 
bon offsets in a cap and trade system and how do we ensure that 
these offsets are real? Mr. Koehn, is that something you are famil- 
iar with? 

Mr. Koehn. I can speak to that in the sense that some of the 
things that we do in forestry don’t always meet the same kind of 
rigor that you require for a tradable credit but we do believe that 
there should be some allowance in programs for credit for land- 
owners who do undertake some of these projects but maybe not 
have the rigor that is required for something that might be traded 
on the Chicago climate exchange or something like that, so it is dif- 
ficult with the accounting to demonstrate that in some cases, but 
we believe that some of these positive aspects should be recognized 
in some other forms of programs that we could offer through state 
and private forestry programs. 

Mr. Goodlatte. Mr. Chairman, I see my time has expired. 

Mr. Baca. Thank you very much, Mr. Goodlatte. At this time, I 
would like to call on the gentleman from Mississippi, Mr. Childers, 
for 5 minutes you are recognized. 

Mr. Childers. Thank you, Mr. Chairman. I guess I am directing 
this to everyone, and anyone feel free to jump in but specifically, 
Dr. Monaghan, you are familiar with certainly our district. North- 
ern Mississippi has a lot of sawmills. We have a lot of forest land. 
And I am a relative new member of Congress. Apparently, the tim- 
ber sellers in Canada, this is having a negative impact on us, and 
I have some of the most sophisticated sawmills. They are really re- 
markable in north Mississippi, specifically one in Tippah and Gre- 
nada County that I am thinking about. I take that at face value 
when they tell me this is happening to them, but what can Con- 
gress do to help our timber sellers, if you will, which would ulti- 
mately help our mills as well in the market? What can Congress 
do that they are not doing already? 

Mr. Monaghan. Well, the Canadian lumber agreement settle- 
ment in the past few years looked at that situation very closely 
with regard to competition or what we would call unfair competi- 
tion from other countries. So a promotion of fair and even trade is 
obviously one of the things that was discovered that there were cer- 
tain situations where the Canadian Government was subsidizing 
some of the industries up there so it created unfair situations. But 
as far as what we could do in the future in a situation like that, 
one of the primary things, of course, is to look at any situation that 
comes along as an opportunity to provide markets for forest land- 
owners, and because if they have a market that means that some- 
where along the line those industries, those sawmills, other buyers 
of wood products, are in a favorable situation as well. 
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So I think just fair competition and promoting free enterprise 
would do the job. If we try to artificially support our forest indus- 
tries and our forest — the private forest landowners, it is hard to 
maintain that through artificial incentives, but for certain we need 
to be fair about any new programs, any new legislation, any new 
tax policy. We need to be fair and make sure it doesn’t create a dis- 
incentive. 

Mr. Childers. Thank you. The Canadian lumber agreement, if 
that is its proper name, was supposed to do that, and can I just 
ask you all this, are we — by the way, Mr. Chairman, I would just 
like to say that I am proud to have Dr. Monaghan here because 
very rarely do we have anybody who talks like I talk. He comes in 
here 

Mr. Baca. I noticed that accent. 

Mr. Childers. I appreciate him being here. Are we not doing our 
part on that agreement? Are we not enforcing our own agreement, 
do you think? 

Mr. Monaghan. I honestly can’t answer that. 

Mr. Childers. Mr. Neiman. I was going to you with that ques- 
tion. I saw you reaching for the mic, so thank you. 

Mr. Neiman. I have had a real struggle the last number of years 
watching the whole interaction. It appears to be a one-way street 
when you look at how we deal with the Canadian Government. I 
think it has been very unfair. We have watched two judges from 
Canada picked with one from down here to make decisions. Mil- 
lions of dollars passed back the year before last to the Canadian 
Government. I think our Government got $1 billion and they got 
$5 billion or $6 billion. There has just been a number of issues that 
really disturbs me. I wish you could just figure out ways to make 
it fairer and balanced. Canada has a whole different philosophy. 
They continue to do everything possible, including labor incentives 
and discounts on their stumpage, just endless benefits. It is a 
whole different philosophy and in turn it is our responsibility as a 
Government from my end to hold them accountable and create the 
tariffs that balance that out. Otherwise, they have an extreme ad- 
vantage not counting when you look at what the exchange rate has 
done. We have watched the exchange rate this year drop from our 
dollar to $1.30 down to $1.18 and back up. They have a lot of ad- 
vantages that can really hurt our industry. 

Mr. Childers. So we are not doing our part? 

Mr. Neiman. You are correct. 

Mr. Childers. My time has expired. Thank you all. 

Mr. Baca. Thank you very much. Since Ms. Lummis yielded to 
the past Chairman, Mr. Goodlatte, I am going to call on Ms. 
Lummis to ask her questions. 

Ms. Lummis. Thank you kindly, Mr. Chairman. My questions are 
for Mr. Neiman, and thank you all for waiting for us during our 
voting time. As was pointed out earlier, Wyoming being 97,000 
square miles, the 9th largest state in the country, one sawmill in 
the entire state and it is Mr. Neiman’s. What are the biggest fac- 
tors, Jim, in forcing the forest products industry to struggle so 
much when we have this vast renewable resource? 

Mr. Neiman. I think you can go to one basic area and the incon- 
sistency or the lack of supply of national forest timber from all for- 
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ests is the biggest. You can then drop down to a number of dif- 
ferent reasons, increased NEPA cost to the forest, litigation, ap- 
peals. It just goes on and on, the different things that stymied the 
Forest Service. It is like our courts have control over our decision 
making process on the forest. If you look at Wyoming as a whole, 
you had a mill in Dubois, Wyoming, you had one on Laramie, you 
had one in Saratoga, you had one in Newcastle, you had one in 
Riverton, you had one in Sheridan. They are all gone. 

The problem goes back to the improper lack of applying true 
science. A lot of this started in the 1960’s and 1970’s with the 
misperception of clear cutting. A lot of those forests were shut 
down with the perception that clear cutting is bad and lodgepole 
needs to be clear cut if you study the science. So what does Mother 
Nature do with fire and with bugs? It clear cuts. It is an even age 
stand, so we got to allow the foresters — we got to get the science 
down to the lowest possible level we can to make the decisions. 

Ms. Lummis. Thank you. With regard to your co-generation facil- 
ity that is proposed, can you expand on how a co-gen facility at 
your sawmill would improve forest management in the Black Hills 
National Forest? 

Mr. Neiman. If I look at it from the big picture, the Black Hills 
National Forest produces about 5,000 slash piles a year. That ends 
up being a hundred and some thousand tons, bone dry tons, of car- 
bon if you want to look at it in terms of carbon, that they burn and 
it costs them between $1.5 million and $2 million to burn those 
piles. Then they have to treat those slash piles for weed treatment 
from 5 to 10 years because it has changed the soil type. We could 
go in and grind those piles up at no cost to the Forest Service, turn 
that into energy and have renewable energy in our case, supply 
steam to Black Hills State University, which is really excited about 
being a green college. The benefits go on and on. When you look 
on the private side, private lands, what that can do to help ranch- 
ers, it is the same identical benefit. 

Ms. Lummis. Thank you. I also want to ask what actions are 
needed at the Federal level to move forest management plans to 
prompt removal of dead and dying trees from beetle kill or fires? 

Mr. Neiman. Is that question for myself? 

Ms. Lummis. Yes, for you, Mr. Neiman. 

Mr. Neiman. You need prompt action. You need a process, par- 
ticularly in ponderosa you sometimes have 2 months to get in and 
remove those before the bugs have got in and bored in. We have 
less time in ponderosa, so it is critical to take action. But the real 
solution is to figure out how to get ahead of the bugs within the 
forest. You can prevent that by getting in and doing proper man- 
agement. 

Ms. Lummis. And can the forest products industry help with 
that? 

Mr. Neiman. Sure. Right now in the Black Hills, that forest is 
growing about 150 million a year, the annual growth. The ASQ is 
about 83. We just got back up. We need a capacity of between 120, 
130 million. We are begging for more wood. So, otherwise, we got 
to go to Montana and Nebraska and the economy will not allow it. 
We have had to curtail because of the additional cost. Our working 
circle has shrunk. We would beg to move into higher cuts and move 
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in quickly, remove the bugs, and thin around the area. You got to 
keep in mind that bugs are endemic to every forest. They don’t just 
appear. The forest becomes unhealthy and creates an epidemic by 
the multiplication of the bugs, but you got to recognize bugs are en- 
demic to every forest nationwide so by proper forest health we can 
help and it helps our companies too. 

Ms. Lummis. And, Mr. Chairman, so slash piles can be either 
burned and produce more carbon with no benefit to the economy 
or they can be used to produce products that augment the nation’s 
renewable energy resources, is that true? 

Mr. Neiman. Yes. 

Ms. Lummis. Well, I am delighted that we have had this array 
of testimony today, and, Mr. Chairman, I deeply appreciate your 
holding this hearing. Thank you so much. 

Mr. Baca. Thank you very much. I know that we have gone 
around. Is there any pressing time on your part because I know 
that somebody had to leave earlier, and, if not, we would like to 
ask if there are additional questions. I know I have some additional 
questions I would like to ask. If there are any other Members that 
want to ask additional questions, we can turn around and ask, but 
since we have not completed — hearing that there is no one pressing 
to leave, we will keep you here a little longer. I have a question 
for Mr. Smith. First of all, thank you very much for the informative 
testimony, and thank you very much for the six additional points 
that we will look at too as well. It is something that I wrote them 
all down so hopefully we can look at these points. 

But as you mentioned earlier, I am well aware of the devastation 
caused by wildfires, but I was surprised by your testimony to learn 
about how major contributors they are to greenhouse gas emission. 
How do you think that we best get across to society and to main- 
stream America the message that forest conservation and manage- 
ment are critical steps in helping stop negative effects of climate 
change? 

Mr. Smith. Well, thank you for the question. Forests are part of 
the answer for climate change, but without management forest can 
end up being a net source through wildfire and decay. Education 
and an appreciation for the impacts of our activities on the forest 
landscape seems to be the knowledge gap that we are missing with 
the general public. Folks have lost their attachment to the forest 
and have lost an appreciation for what we look for from the forest 
and what occurs when we stop management. I have listened very 
closely to your opening comments, Mr. Baca, about what can we do 
to safeguard our forest fighters, what can we do about the wildfire 
issue. The answer to me is clear: Loosen the reins of the U.S. For- 
est Service and allow them to continue to manage the forest, thin 
the forest, and maintain it in a healthy condition. 

This is the only way to curtail the deep budgets that we need to 
fight wildfire and the risks we take in the loss of homes and the 
loss of life through firefighters. But in the climate change issue, 
this is all tied together, create markets for renewable fuels, create 
markets for things like carbon credits, do things to strengthen our 
traditional markets, and you have the tools you need to manage 
the forests in a way that contributes positively to the issue of cli- 
mate change. 
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Mr. Baca. Okay. The next question I have, and, thank you, being 
from the west I have seen the firsthand devastation of the bark 
beetle. You mentioned in your testimony several other pests that 
are attacking the eastern forests. I haven’t spent enough time in 
other areas so could you please compare the pest destruction in the 
forest to those in the west? 

Mr. Smith. Well, what is happening in the east is not at the 
scale and not at the magnitude of what is happening with the 
mountain pine beetle, but what we have are invasive pests that 
enter our ports, enter our shores from other places. They come in. 
They have very few natural predators, and unchecked they are al- 
lowed to exploit some of our resources. One of the most substantial 
right now, one of the primary concerns in the Lakes States and 
western New York, Northwest Pennsylvania is, of course, the emer- 
ald ash borer, an insect for which we have no real practical control, 
but one that is having an enormous economic impact. It focuses on 
our white ash and green ash resources, and if you are a baseball 
fan that is important to you. Ash is the primary species that we 
use to make baseball bats and a variety of other products that are 
important to every day life. 

So we have the same types of things happening throughout the 
country, in the South, in the West, and in the East, and these are 
important issues. They are important issues that we need to con- 
sider as we have legislation enacted to try to filter these things be- 
fore they get to our shores because once they are here, they are 
very problematic to deal with. 

Mr. Baca. Thank you very much. I am a baseball fan. In fact, 
we have our baseball game coming up on June 17, but we use alu- 
minum bats. But for major league baseball that is a concern that 
we really have right now because all of the bats are wooden bats, 
and most of the professional baseball players prefer wooden bats. 
Have they addressed that problem or that problem, has it come to 
their attention at this point? 

Mr. Smith. Well, one of my clients is 

Mr. Baca. It affects the quality of the kind of bat that you also 
produce. 

Mr. Smith. Well, there are very few trees that make a major 
league quality bat. The specifications for a major league quality bat 
are very high. One of our clients is Louisville Slugger. We have 
managed some of their lands in Pennsylvania and New York for a 
very long time. This is, of course, of paramount concern to them, 
but there is very little right now that we can do about it. There 
are eradication procedures to try to take the affected white ash out 
of the environment and destroy it in an effort to curtail the spread 
of the insect, but right now nothing really has been all that effec- 
tive. So it is one of very high concern, and something we are work- 
ing very hard to take care of. 

Mr. Baca. That is something that we can look at. The next ques- 
tion I have for you, Mr. Smith, too as well, many critics say that 
the forestry offset simply pay landowners for some things that are 
already being done for forest carbon is hard to measure. How can 
we create forest offset projects that provide bona fide climate bene- 
fits? 
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Mr. Smith. Thank you very much for going there. I was hoping 
we would end up in this place. I am very passionate about what 
should happen in the realm of forest offsets. Private landowners 
make decisions every day of what to do with their resource. Out- 
side of regulatory requirements, they make free will decisions, free 
will decisions that are either to the benefit or to the loss of society 
when it comes to ecosystem services like carbon sequestration. The 
climate change benefits from a well-managed private sector forest 
are not guaranteed, so commitments on the part of a private forest 
landowner specifically to manage their forest sustainably and in a 
way that accrues carbon over time is additional and is an addi- 
tional climate change benefit that we have not had to date. 

This is the cornerstone argument for why managed forests 
should be allowed in the Waxman-Markey legislation, but it is very 
problematic that it leaves the determination to what eligible offset 
is until later to be determined by the EPA. This is problematic. 
There have been hundreds of millions of dollars invested in the vol- 
untary carbon market to date, investments that will significantly 
slow down, if not stop, if this community doesn’t know what will 
be allowed in Federal regulation in 2012 or whenever it decides to 
take effect. So forests are important, forests are real. Foresters 
have been measuring the forests and measuring volume change in 
the forests since the profession began. 

We can quantify how much carbon is sequestered by forests, we 
can make an argument for additionality, and we can make provi- 
sions for permanence. They are a real and strong contributor and 
produce low cost emission reductions and are available today. Not 
tomorrow, they are available today. 

Mr. Baca. Thank you. Ms. Lummis, do you have any additional 
questions you want to ask? 

Ms. Lummis. You know, I do have one, Mr. Chairman. Thank 
you. And I learned this just over the break. I have always thought 
when it came to NEPA and FLIPMA that local governments were 
supposed to receive the opportunity to cooperate with the Federal 
Government with regard to land planning. That is not the word 
that is used in the law. That is the word that is used in the rules. 
The law says coordinate with local and state government, not co- 
operate, coordinate. And so they are supposed to be on equal foot- 
ing, not have state and local governments cooperating with what 
the Federal Government wants, and I didn’t even know that. I am 
embarrassed that I didn’t know that until now. So my question is 
for Mr. Neiman. Would you talk about the involvement of state and 
local governments in forest planning and forest management, and 
how that is working out? 

Mr. Neiman. One of the primary reasons we have been at least 
partially successful in the Black Hills is the attempt both on South 
Dakota’s side and the Wyoming side to get cooperating agency sta- 
tus. That has been instrumental in helping us have a voice at the 
state level from both states and with local communities, so that has 
been very, very critical. One other thing that I would suggest that 
could happen in other areas that could help out a bunch, a number 
of years ago it was in early 2000, 2001, and this was with the lock- 
up of our forest. Our first drop was in 1997 and again we went 
down to zero in 2002 with forest lawsuits. And at that time, Sen- 
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ator Daschle implemented the National Forest Advisory Committee 
which brought environmental communities and all working groups 
from around the Black Hills, off-road riders and different interest 
groups to the table to settle issues instead of it being a national 
decision. So both cooperating agency status and that national advi- 
sory Committee appointed that time that is now a very effective 
group, working group. If you ever get a chance, I will introduce you 
to someone if you come up to the Black Hills. The pride they have 
now sitting down with The Nature Conservancy, different groups 
that are involved there, it is really rewarding to hear that they 
take ownership and have an involvement in the success of the 
Black Hills. 

Ms. Lummis. Thank you, Mr. Chairman. I wish all of the forests 
were managed as well as the Black Hills National Forest. I am not 
saying that there aren’t problems there too, but it is certainly an 
example of how things can be done better than in the BT and some 
of the other forests that I have seen. Thank you very, very much. 

Mr. Neiman. Mr. Chairman, we are proud to recognize, as I stat- 
ed earlier, that over close to Nemal the first U.S. Forest Service 
timber sale of all the 150 some national forests started there so we 
are proud to state that we are also the oldest managed forest. 

Mr. Baca. Also, thank you. Thank you very much for the state- 
ment too. I know that we have all been — I got one more set of ques- 
tions, and I am going to ask Mr. McPeek. Again, thank for your 
testimony. As you mentioned in your testimony, the 2008 Farm Bill 
included important progress in policies related to forestry conserva- 
tion, access to water and water conservation, the two areas near 
and dear to my heart, with the ever worsening drought situation 
in southern California. What is your opinion is the best way for us 
to expand the progress made in the farm bill so that we can best 
utilize water resource capacities or capabilities of America’s forest? 

Mr. McPeek. Mr. Chairman, I should probably get back to you 
if that is okay with a more detailed answer on that. I think we can 
give you some pretty good ideas about that. 

Mr. Baca. Okay. 

Mr. McPeek. I am not prepared to do that today. 

Mr. Baca. All right. What we will do then is for any Members 
that are here and those that are not here, we will ask them to sub- 
mit a statement. But at this time, I would like to just basically 
thank all of you for participating in today’s hearing and your 
thoughtful testimony. Your knowledge and your research will be 
used by Congress to find out the best policy to preserve, protect, 
and properly utilize America’s forests. And again we have come up 
with some ideas. I think we all agree that maybe we should have 
a biomass hearing, so I think we will go in that direction. Again, 
I want to thank each and every one of you. I want to thank the 
Members for being here today. With that then, we will adjourn. 
But before we adjourn, I would like to state under the rules of the 
Committee, the Committee record of today’s hearing will remain 
open for 10 calendar days to receive additional materials, supple- 
mentary written responses from the witnesses to any question 
posed by Members. This hearing of the Subcommittee on Depart- 
ment Operations, Oversight, Nutrition, and Forestry is adjourned. 
Thank you very much. 
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[Whereupon, at 5:34 p.m., the Subcommittee was adjourned.] 
[Material submitted for inclusion in the record follows:] 
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Abbreviations 


BTU British thermal unit 
CCAR California Climate Action Registry 
CCX Chicago Climate Exchange 
CDM Clean Development Mechanism 
CER certified emission reduction 
CFC chlorofluorocarbon 
CH« methane 
CO carbon monoxide 
COj carbon dioxide 

CORRIM Consortium for Research on Renewable Industrial 
Materials 

ERU emission reduction unit 
EU ETS European Union Emissions Trading Scheme 
FT Fischcr-Tropsch (gasification process) 

GHG greenhouse gas 

Gt gigatonne ( I billion tonnes) 

GWP global warming potential (an estimate of the pound- 
for-pound potential of a gas to trap as much energy as 
carbon dioxide) 

HCFC hydrochlorofluorocarbon 
HFC hydrofluorocarbon 
HWP harvested wood product 
IPCC Intergovernmental Panel on Climate Change 
J1 Joint Implementation 
Mt million tonnes 


MtC/yr million tonnes of carbon per year 
MtCO, eq. million tonnes of carbon dioxide equivalents 
MW megawatt 
N 2 0 nitrous oxide 

NMVOC nonmethane volatile organic compound; also VOC 
NO, nitrogen oxides 
OSB oricnted-strand board 
OTC over-the-counter market 
PFC perchlorofluorocarbon 
ppb pans per billion 
ppm parts per million 
REIT real estate investment trust 
RGG1 Regional Greenhouse Gas Initiative 
SAF Sociery of American Foresters 
SF 6 sulfur hexafluoride 

t tonne, or metric ton ( 1 .000 kilograms. 2.205 pounds, 
or 1.10231 shon tons) 

TDR transfer of development rights 
Tg teragram (1.000,000 metric tonnes) 

T1MO timber investment management organization 

ton shon ton (2,000 pounds, or 0.907184 metric tonnes) 
UNFCCC United Nations Framework Convention on Climate 
Change 

VER voluntary (or verified) emission reduction 
VOC volatile organic compound 
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Executive Summary 


F orests arc shaped by climate. Along 
with soils, aspect, inclination, and el- 
evation, climate determines what 
will grow where and how well. Changes in 
temperature and precipitation regimes 
therefore have the potential to dramatically 
affect forests nationwide. Climate is also 
shaped by forests. Eleven of the past 1 2 years 
rank among the 1 2 warmest in the instru- 
mental record of global surface temperature 
since 1850. The changes in temperature 
have been associated with increasing con- 
centrations of atmospheric carbon dioxide 
(C0 2 ) and other greenhouse gases (GHGs) 
in the atmosphere. 

Of the many ways to reduce GHG 
emissions and atmospheric concentrations, 
the most familiar arc increasing energy effi- 
ciency and conservation and using cleaner, 
alternative energy sources. Less familiar yet 
equally essential is using forests to address 
climate change. Unique among all possible 
remedies, forests can both prevent and re- 
duce GHG emissions while simultaneously 
providing essential environmental and social 
benefits, including clean water, wildlife hab- 
itat, recreation, forest products, and other 
values and uses. 

Climate change will affect forest ecol- 
ogy in myriad ways, with consequences for 
the ability of forests, in turn, to mitigate 
global warming. This report summarizes 
mitigating options involving US forests and 
examines policies relating to forests' role in 
climate change. It also recommends mea- 
sures to guide effective climate change miti- 
gation through forests and forest manage- 
ment, carbon-trading markets, and bio- 
based renewable energy. 

Preventing GHG Emissions 

Forests and forest products can prevent 
GHG emissions through wood substitution, 
biomass substitution, modification of wild- 
fire behavior, and avoided land-use change. 

Wood Substitution. Substituting wood 
for fossil fuel-intensive products addresses 
climate change in several ways. Wood prod- 


ucts from sustainably managed forests can 
be replenished continually, providing a de- 
pendable supply of both trees and wood 
products while supporting other ecological 
services, such as dean water, clean air, wild- 
life habitat, and recreation. The use of wood 
products also avoids the emissions from the 
substituted products, and the forest carbon 
remains in storage. 

Life-cycle inventory analyses reveal that 
the lumber, wood panels, and other forest 
products used in construction store more 
carbon, emit less GHGs, and use less fossil 
energy than steel, concrete, brick, or vinyl, 
whose manufacture is energy intensive and 
produces substantial emissions. 

Although wood product substitution 
docs not permanently eliminate carbon 
from the atmosphere, it docs sequester car- 
bon for the life of the product, landfill man- 
agement can further delay the conversion of 
wood to GHG emissions, or the discarded 
wood can be used for power generation (off- 
setting generation by fossil fuel-fired power 
plants) or recycled into other potentially 
long-lived wood products. Regardless of the 
particular pathway followed after a prod- 
uct's useful life, wood substitution is a viable 
technique to immediately address climate by 
preventing GHG emissions. 

Bionutss Substitution. The use of wood 
to produce energy opens two opportunities 
to reduce GHG emissions. One involves us- 
ing harvest residue for electrical power gen- 
eration, rather than allowing it to accumu- 
late and decay on site or removing it by open 
field burning. The other is the substitution 
of woody biomass for fossil fuels. 

The use of biomass fuels and bio-based 
products can reduce oil and gas imports and 
improve environmental quality. Biomass 
can offset fossil fuels such as cool, natural 
gas, gasoline, diesel oil. and fuel oil. At the 
same time, its use can enhance domestic eco- 
nomic development by supporting rural 
economies and fostering new industries 
making bio-based products. 


Ihc technologies for converting woody 
biomass to energy include direct burning, 
hydrolysis and fermentation, pyrolysis, gas- 
ification. charcoal, and pellets and bri- 
quettes. Energy uses for wood include ther- 
mal energy for steam, heating, and cooling; 
electrical generation and cogeneration; and 
transportation fuels. 

The United States may need to build 
1 .200 new 300-megawatt power plants dur- 
ing the next 25 years to meet projected de- 
mand for electricity, and coal will likely con- 
tinue to be a major source of energy for 
electricity production. Although some en- 
ergy needs can be met by solar and wind, 
woody biomxss presents a viable short- and 
mid-term solution: it can be mixed with coal 
or added to oil- and gas-generated electric 
production processes to reduce GHG emis- 
sions. 

Federal funds and venture capital are 
beginning to support the production of eel- 
lulosic ethanol. Substituting cellulosic bio- 
mass for fossil fuels greatly reduces GHG 
emissions: for every BTU of gasoline that is 
replaced by cellulosic ethanol, total life-cycle 
GHG emissions (CO,, methane, and ni- 
trous oxide) arc reduced by 90.9 percent. 
The woody biomass is available from several 
sources: logging and other residues, treat- 
ments to reduce fuel buildup in fire-prone 
forests, fuclwood, forest products industry 
wastes, and urban wood residues. Planta- 
tions of short-rotation, rapid-growing spe- 
cies. such as alder, cottonwood, hybrid pop- 
lar. sweetgum. sycamore, willow, and pine, 
arc another source. 

Wildfire Behavior Modification. Re- 
ducing wildland fires, a major source of 
GHG emissions, prevents the release of 
carbon stored in the forest. One modest 
wildfire — the July 2007 Angora wildfire in 
South lake Tahoe, on 3, 100 acres of forest- 
land — released an estimated 141 .000 tonnes 
of carbon dioxide and other GHGs into the 
atmosphere, and the decay of the trees killed 
by the fire could bring total emissions to 
518,000 tonnes. This is equivalent to the 
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GHG emissions generated annually by 
105.500 cars. 

In 2006, wildfires burned nearly 10 
million acres in the United States, and vir- 
tually all climate change models forecast an 
increase in wildfire activity. Under extreme 
fire behavior scenarios, which could be exac- 
erbated by climate change, increased accu- 
mulations of hazardous forest fuels will 
cause ever-largcr wildfires. The proximity of 
population centers to wildlands significantly 
increases the risk and consequences of wild- 
fire, including the release of GHGs. Wild- 
fires in the United States and in many other 
parts of the world have been increasing in 
size and severity, and thus future wildfire 
emissions are likely to exceed current levels. 

Three strategies to reduce wildfires and 
their GHG emissions can address that trend: 

• pretreatment of fuel reduction ar- 
eas — that is, removing some biomass before 
using prescribed fire: 

• smoke management — that is, adjust- 
ing the seasonal and daily timing of burns 
and using relative low-severity prescribed 
fires to reduce fuel consumption: and 

• harvesting small woody biomass for 
energy, or removing some larger woody ma- 
terial (over 10 centimeters, or A inches, in 
diameter) for traditional forest products and 
burning residuals. 

Active forest and wildland fire manage- 
ment strategies can dramatically reduce CO, 
emissions while also conserving wildlife hab- 
itat. preserving recreational, scenic, and 
wood product values, and reducing the 
threat of wildfires to communities and crit- 
ical infrastructure. 

Avoided Land-Use Change. More car- 
bon is stored in forests than in agricultural or 
developed land. Preventing land-use change 
from forests to nonforest uses is thus another 
way to reduce GHGs. Globally, forestland 
conversions released an estimated 136 bil- 
lion tonnes of carbon, or 33 percent of the 
total emissions, between 1850 and 1998 — 
more emissions than any other anthropo- 
genic activity besides energy production. 

Forest conversion and land develop- 
ment liberate carbon from soil stocks. For 
example, soil cultivation releases 20 to 30 
percent of the carbon stored in soils. Addi- 
tional emissions occur from the loss of the 
forest biomass, both above-ground vegeta- 
tion and tree roots. 

In the United States, a major threat to 
forestland is the rise in land values for low- 
density development. Forestland in the US 
Southeast, for example, has been appraised 


tor torest use at $4 1 5 per acre and tor urban 
use at $36,2 1 6. Landowners generally con- 
vert forestland to residential and commercial 
uses to capture increasing land values, but 
when forests are damaged by wildfire, in- 
sects, or other disturbances, selling the land 
for development rather than investing for 
long-term reforestation can be attractive. 
Since climate change may increase the prev- 
alence of such disturbances, forestland con- 
version may increase in the future. 

Moreover, conversion of forests to agri- 
cultural lands is likely if energy policies favor 
corn-based ethanol over cellulose-based eth- 
anol. Tax policies that increase the cost of 
maintaining forestland also promote con- 
version, as do the short-term financial objec- 
tives of some new forest landowners. 

Because it is unlikely that publicly 
owned forestland will increase, efforts to 
prevent GHG releases from forestland con- 
version must focus on privately owned for- 
ests. New products, such as ccllulosic etha- 
nol and new engineered wood products, 
may add value to working forests. Sustain- 
able utilization of working forests for a com- 
bination of wood products, including biocn- 
ergy, can improve forest landowners' returns 
on their land, bolster interest in forest man- 
agement. and prevent conversion to other 
uses. Credits for forest carbon offset 
projects, if trading markets develop, may 
provide the additional income to encourage 
private landowners to retain forests. 

Reducing Atmospheric GHGs 

Forests can also reduce GHG concen- 
trations by sequestering atmospheric carbon 
in biomass and soil, and the carbon can re- 
main stored in any wood products made 
from the harvested trees. Because the area of 
US forests is so vast — 33 percent of the land 
base — even small increases in carbon se- 
questration and storage per acre add up to 
substantial quantities. 

Sequestration in Forests. The capacity 
of stands to sequester carbon is a function of 
the productivity of the site and the potential 
size of the various pools — soil, litter, down 
woody material, standing dead wood, live 
stems, branches, and foliage. Net rates of 
CO, uptake by broad-lcaf trees arc com- 
monly greater than those of conifers, but be- 
cause hardwoods arc generally deciduous 
while conifers arc commonly evergreen, the 
overall capacity for carbon sequestration can 
be similar. Forests of all ages and types have 
remarkable capacity to sequester and store 
carbon, but mixed-species, mixed-age stands 


tend to have higher capacity for carbon up- 
take and storage because of their higher leaf 
area. 

Fnhanccmcnt of sequestration capacity 
depends on ensuring full stocking, main- 
taining health, minimizing soil disturbance, 
and reducing losses due to tree mortality, 
wildfires, insect, and disease. Management 
that controls stand density by prudent tree 
removal can provide society with renewable 
products, including lumber, engineered 
composites, paper, and energy, even as the 
stand continues to sequester carbon. Above 
all, enhancing the role of forests in reducing 
GHGs requires keeping forests as forests, in- 
creasing the forestland base through affores- 
tation. and restoring degraded lands. 

Two active forest management ap- 
proaches to addressing climate change arc 1 ) 
mitigation, in which forests and forest prod- 
ucts are used to sequester carbon, provide 
renewable energy through biomass, and 
avoid carbon losses; and 2) adaptation, 
which involves positioning forests to be- 
come healthier. Adaptive strategies include 
increasing resistance to insects, diseases, and 
wildfires; increasing resilience for recovering 
after a disturbance: and assisting migra- 
tion — facilitating the transition to new 
conditions by introducing better-adapted 
species, expanding genetic diversity, en- 
couraging species mixtures, and providing 
refugia. This last kind of intervention is 
highly controversial, however, because ac- 
tion would be based on projections for 
which outcomes are highly uncertain. 

Traditional silvicultural treatments fo- 
cused on wood, water, wildlife, and aesthetic 
values arc fully amenable to enhancing car- 
bon sequestration and reducing emissions 
from forest management. Choices regarding 
even-aged and uneven-aged regimes, species 
composition, slash disposal, site prepara- 
tion, thinning, fertilization, and rotation 
length can all be modified to increase carbon 
storage and prevent emissions. Because for- 
ests are the most efficient land use for carbon 
uptake and storage, landowners with plant- 
able acres and degraded areas that can be 
restored to a productive condition have a 
significant opportunity to sequester carbon. 

Storage in Wood Products. Harvest- 
ing temporarily reduces carbon storage in 
the forest by removing organic matter and 
disturbing the soil, but much of the carbon 
is stored in forest products. The carbon in 
lumber and furniture, for example, may not 
be released for decades: paper products have 
a shorter life, except when disposed of in a 
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landfill. Storage of carbon in harvested wood 
products is gaining recognition in domestic 
climate mitigation programs, though ac- 
counting for the carbon through a product's 
life cycle is problematic. 

The climate change benefits of wood 
products lie in the combination of long- 
term carbon storage with substitution for 
other materials with higher emissions. Be- 
cause wood can substitute for fossil fuel-in- 
tensive products, the reductions in carbon 
emissions to the atmosphere are compara- 
tively larger than even the benefit of the car- 
bon stored in wood products. This effect — 
the displacement of fossil fuel sources — 
could make wood products the most 
important carbon pool of all. 

Forest Carbon Offset Projects 

The role of forests and forest products 
in preventing and reducing GHGs is lie- 
ginning to gain recognition in market-based 
policy instruments for climate change miti- 
gation. Forestry is one category of projects 
that can create carbon dioxide emission re- 
duction credits for trading to offset emis- 
sions from industrial and other polluters. 
Depending on the program, several project 
types may be eligible: afforestation, refores- 
tation, forest management to protect or en- 
hance carbon stocks, harvested wood products 
that store carbon, and forest conservation or 
protection. 

Two types of renewable energy credits 
arc becoming available — for using wood- 
based building materials instead of concrete, 
steel, and other nonrencwablc building ma- 
terials: and for using wood-based biofuels, 
such as wood waste, instead of fossil fuels to 
generate electric power. 

Global carbon markets, however, have 
not yet billy embraced the potential of for- 
ests and forestry to mitigate climate change. 
The Kyoto Protocol, for example, intro- 
duced the concept of trading GHG emis- 
sions by sources for GHG removals by sinks, 
but it limits the role of forestry to afforesta- 
tion and reforestation. Phase I of the Euro- 
pean Union Emissions Trading Scheme al- 
lows global trading in carbon dioxide 
emission reductions to help EU countries 
reach their targets, hut forestry activities arc 
not eligible. 

Domestic efforts to date include two 
regulated emissions trading programs. The 
Northeast's Regional Greenhouse Gxs Ini- 


tiative, a cap-and-trade program, limits eli- 
gibility to afforestation. The other, the Cal- 
ifornia Climate Action Registry, permits 
credits for afforestation, managed forests, 
and forest conservation. Voluntary markets 
for forest carbon include emissions trading 
transactions through the Chicago Climate 
Exchange and over-the-counter Transac- 
tions. 

All credit programs must ensure that 
the net amount of carbon sequestered is 
additional to what would have occurred 
without the project. Methods are still be- 
ing developed to separate the effects of 
management action on a forest from those 
of environmental conditions, and deter- 
mining the net change in carbon stocks 
must include not only all management ac- 
tions. such as harvesting, tree planting, 
and fertilizing, but also the effects of 
weather, wildfire, insects, and disease. 

A forest project must also demonstrate 
permanence. Ensuring permanence can be 
difficult, however, since some sequestered 
carbon might be released through natural 
events, such as wildfires and hurricanes. An- 
other issue is leakage — the indirect effects 
that a project might have in, for example, 
altering the supply of forest products and 
consequently the total area of forestland. 

The current forest carbon accounting 
principles were developed before forest car- 
bon offsets were recognized as a way for di- 
rect emitters of C0 2 to meet emission re- 
duction targets. As a result, they do not 
adequately address all aspects of using forests 
to prevent and reduce GHG emissions. 
Emerging standards for participation in car- 
bon markets may provide consistent rules 
that are appropriate for managed forests and 
promote additional and long-term forest 
carbon sequestration benefits. 

Opportunities and Challenges 
for Society, Landowners, and 
Foresters 

Seven conclusions arc apparent from 
the analyses presented in this report: 

1. The world’s forests are critically impor- 
tant in carbon cycling and balancing the 
atmosphere's carbon dioxide and oxygen 
stocks. 

2. Forests can be net sinks or net sources of 
carbon, depending on age, health, and 


occurrence of wildfires and how the)' are 
managed. 

3. Forest management and use of wood 
products add substantially to the capacity 
of forests to mitigate the effects of climate 
change. 

4. Greenhouse gas emissions can be re- 
duced through the substitution of bio- 
mass for fossil fuels to produce heat, elec- 
tricity, and transportation Riels. 

5. Avoiding forest conversion prevents the 
release of GHG emissions, and adding to 
the forestland base through afforestation 
and urban forests sequesters carbon. 

6. Existing knowledge of forest ecology and 
sustainable forest management is ade- 
quate to enable forest landowners to en- 
hance carbon sequestration if there are 
incentives to do so and if carbon and car- 
bon management have value that exceeds 
costs. 

7. How global voluntary and mandatory 
markets develop will play a significant 
role in establishing the price of carbon 
dioxide and thus creating the incentives 
to ensure that forests play a significant 
role in climate change mitigation. 

Given those facts, society’s current re- 
luctance to embrace forest conservation and 
management as part of the climate change 
solution seems surprising. It is beyond argu- 
ment that forests play a decisive role in sta- 
bilizing the Earth’s climate and that prudent 
management will enhance that role. Forest 
management can mitigate climate change 
effects and. in so doing, buy time to re- 
solve the broader question of reducing the 
nation’s dependence on imported fossil 
fuels. 

The challenge is clear, the situation is 
urgent, and opportunities for the future 
arc great. History has repeatedly demon- 
strated that the health and welfare of hu- 
man society arc fundamentally dependent 
on the health and welfare of a nation’s for- 
ests. Society at large, the US Congress, 
state legislators, and policy analysts at in- 
ternational. federal, and state levels must 
not only appreciate this fact but also rec- 
ognize that the sustainable management of 
forests can. to a substantial degree, miti- 
gate the dire effects of atmospheric pollu- 
tion and global climate change. The time 
to act is now. 


Journal of Fortitry • April/May 2008 


121 



89 


Preface 


I n March 2007. on the advice of the 
Society of American Foresters’ Com- 
mittee on Forest Policy, the SAF 
Council created the Climate Change and 
Carbon Sequestration Task Force. Coun- 
cil charged the task force with evaluating 
the implications of global climate change 
on forests and forest management, ad- 
dressing the role of forestry and forests in 
climate change, offering recommenda- 
tions for SAF policy activities, and the fol- 
lowing tasks: 

• briefly assess and summarize the lit- 
erature on the global climate change im- 


plications for forests and their manage- 
ment; 

• briefly assess and summarize climate 
change mitigating options involving forests, 
including forests' potential as a carbon sink 
(with cost comparisons to other methods, if 
information is available), and domestic and 
international policies relating to forests’ role 
in climate change; and 

• recommend possible policy measures 
to guide effective climate change mitigation 
through forests and forest management, ad- 
dressing existing and potential carbon- 
trading markets, opportunities for renew- 


able energy' to contribute to mitigation of 
greenhouse gas emissions, and strategics to 
minimize the vulnerability' and promote ad- 
aptation of forests to impacts from climate 
change. 

Prior to publication, the manuscript 
of this report was reviewed, in whole or in 
part, by more than 20 scientists. Members 
of the task force thank all of the reviewers; 
their efforts increased the report’s accu- 
racy and scope. This report and the task 
force's other products arc the result of 
hundreds of hours by dedicated SAF vol- 
unteers. 
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chapter 1 


Global Climate Change 


G lobal temperatures have fluctuated 
over the past 400,000 years (Figure 
1-1) (US El’A 2007b). Neverthe- 
less, F.arth is currently warmer than it has 
been in its recent past. The Intergovernmen- 
tal Panel on Climate Change (IPCC) found 
that "eleven of the last twelve years (1995- 
2006) rank among the 12 warmest years in 
the instrumental record of global surface 
temperature (since 1850)" (Solomon et al. 
2007, 5). The National Research Council 
concluded “with a high level of confidence 
that global mean surface temperature was 
higher during the last few decades of the 
20th century than during any comparable 
period during the preceding four centuries” 
and. with less confidence, that “tempera- 
tures at many, but not all. individual loca- 
tions were higher during the past 25 years 
than during any period of comparable 
length since a.d. 900" (NRC 2006, 3). 

As Figure 1-1 indicates, changes in 
Earth’s temperature have been associated 
with atmospheric carbon dioxide levels in 
the atmosphere. Research indicates that this 
and other important gases have also in- 
creased recently (Solomon et al. 2007). For 
example, between the preindustrial period 
(c. 1750) and 2005. carbon dioxide in- 
creased from about 280 parts per million 
(ppm) to 379 ppm: methane increased from 
about 715 parts per billion (ppb) to 1,774 
ppb; and nitrous oxide increased from about 
270 ppb to 31 9 ppb (Solomon et al. 2007). 

Il’CC, “the preeminent international 
body charged with periodically assessing 
technical knowledge of climate change" 
(leggett 2007, 3) and the co-winner of the 
2007 Nobel Peace Prize, concluded that 
"the global increases in carbon dioxide arc 
due primarily to fossil fuel use and land use 
change, while those of methane and nitrous 
oxide are primarily due to agriculture." and 
that these human activities and their by- 
products are causing Farth to warm (So- 
lomon et al. 2007, 2). This report does not 
evaluate the validity' of those conclusions, 
the certainty of the predictions, or whether 


natural forces are causing changes in the 
Earth's climate. Rather, our analysis focuses 
on how climate change may be affecting for- 
ests and how managed forests can decrease 
atmospheric GHG emissions and prevent 
GHGs from entering the atmosphere. 

Greenhouse Gases and the 
Greenhouse Effect 

The biophysical process altering Earth's 
natural “greenhouse effect" begins when 
greenhouse gases in the “atmosphere allow 
the Sun's short wavelength radiation to pass 
through to the Earth's surface. . . . Once 
the radiation is absorbed by the Earth and 
re-emitted as longer wavelength radiation, 
GHGs trap the heat in the atmosphere” 
(Leggett 2007, 22). 

Greenhouse gases affected by human 
activities include carbon dioxide (C0 2 ), 
methane (CH.,), nitrous oxide (N,0), and 
certain fluorinated compounds — chlo- 
rofiuorocarbons (CFC). hydrochloroHuoro- 
carbons (HCFC). hydrofluorocarbons 
(HFC). perchlorofluorocarbons (PFC). and 
sulfurhexaflouride (SF$). Other GHGs not 
directly affected by human activities include 
water vapor (the most abundant greenhouse 
gas), plus carbon monoxide (CO), nitrogen 
oxides (NO,), non methane volatile organic 


compounds (NMVOCs, or simply VOC- 
s),and particulate matter or aerosols. NO,, 
VOCs, and CH, ( contribute to the forma- 
tion of another greenhouse gas. ozone 
(smog), in the troposphere. Most GHGs arc 
generally well mixed around the globe and 
have global warming effects. 

GHGs have different atmospheric lives. 
For example, water vapor generally lasts a 
few days, methane lasts approximately 12 
years, nitrous oxide 114 years, and sulfur 
hexafluoride 3,200 years; carbon dioxide's 
atmospheric life varies (Bjorkc and Seki 
2005). 

GHGs also have different global cycles. 
For example, the carbon cycle (Figure 1-2) 
includes geologic, biologic, and atmospheric 
carbon pools and the cycling that occurs 
among them (Harmon 2006). Human ac- 
tivities release carbon as carbon dioxide by 
various methods (described below). These 
releases alter carbon pools; the most impor- 
tant of these alterations is the transfer of car- 
bon from its geologic pool to its atmospheric 
pool. Forests play an important role in the 
carbon cycle because of photosynthesis. 

Photosynthesis is the basic process by 
which plants capture carbon dioxide from 
the atmosphere and transform it into sugars, 
plant fiber, and other materials. Within a 
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Figure 1-1. Changes in temperature and carbon dioxide (Source: US EPA 2008]. 
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Figure 1-2. Carbon cycle, c. 2004. Black numbers indicate how much carbon is stored in 
various pools, in billions of tonnes (i.e., gigatonnes, Gt). Purple numbers indicate how much 
carbon moves between pools each year. The diagram does not include the approximately 
70 Gt of carbonate rock and kerogen (oil shale) in sediments (Source: http:// 
earthobservatory.nasa.gov/Library/CarbonCycle/carbon_cycle4.html}. 


given land area, this process is known as 
gross primary production. At the same time, 
plant respiration, which is necessary for 
plant growth and metabolism, liberates car- 
bon dioxide back into the atmosphere. The 
resulting net gain of solid carbon com- 
pounds in plant fiber, known as net primary 
production, can be measured using estab- 
lished forest mensuration techniques. The 
overall accumulation of carbon within the 
ecosystem is known as net ecosystem pro- 
duction (Table I - 1 ) and includes other net 
carbon gains, many of which accrue in the 
soil and arc difficult to measure accurately. 

Trees and other vegetation store 
610.000 tonnes (Mt, or 610 gigatonnes, Gt) 
of carbon (Figure 1-2) (1 tonne = 1 metric 

Toble 1-1. Ecosystem productivity terms. 


ton = 1 ,000 kilograms = 2,205 pounds). In 
the process of photosynthesis, trees and 
other plants take CO, from the air and in 
the presence of light, water, and nutrients 
manufacture carbohydrates that arc used for 
metabolism and growth of both above- 
ground and below-ground organs, such as 
stems, loves, and roots. Concurrently with 
taking in CO,, trees utilize some carbohy- 
drates and oxygen in metabolism and give 
off C0 2 in respiration. Vegetation removes 
a net of 500 million MtCO, (i.c., net pri- 
mary production) from the atmosphere each 
year. When vegetation dies, carbon is re- 
leased to the atmosphere. This can occur 
quickly (in a fire), slowly (as fallen trees, 
leaves, and other detritus decompose), or ex- 


tremely slowly (when carbon is sequestered 
in forest products). In addition to being se- 
questered in vegetation, carbon is also se- 
questered in forest soils. Soil carbon accu- 
mulates as dead vegetation is added to the 
surface or as roots “inject” it into the soil. 
Soil carbon is slowly released to the atmo- 
sphere as the vegetation decomposes (Gone 
2007). 

Since GHGs affect the radiative balance 
of Fanh in similar ways, they can be com- 
pared using two measures, radiative forcing 
(externally imposed changes in Eanh's radi- 
ative balance) or global warming potentials 
(GWPs); Leggett (2007, 23) calls the latter 
“an easier but imperfect approximation." 
GWPs are based on rhe properties of the 
most important GHG, carbon dioxide, 
which is emitted from human sources in by 
far the greatest quantities (US F.PA 2007b). 
GWPs estimate the pound-for-pound po- 
tential of a gas to trap as much energy as 
carbon dioxide; thus a GWP of 23 indicates 
that 1 pound of this gas traps as much energy 
as 23 pounds of carbon dioxide (US EPA 
2007b), The global warming potentials of 
the other principal GHGs are methane. 23; 
nitrous oxide, 296; hydrofluorocarbons, 
120 to 12,000; perfluorocarborts, 5,700 to 
1 1 ,900; and sulfur hexafluoride, 22,200 
(Gerrard 2007). 

Greenhouse Gas Emissions 

Both natural processes and human ac- 
tivities produce GHGs. Here, drawing on 
Leggett (2007), we address only the human- 
related sources of the principal GHGs. 

• Carbon dioxide: combustion of fossil 
fuels, solid waste, wood, and wood products; 
manufacture of cement, steel, aluminum, 
etc. 

• Methane: coal mining, natural gas 
handling, trash decomposition in landfills, 
and livestock digestion. 

• Nitrous oxide: nitrogen fertilizers, in- 
dustrial manufacturing, and combustion of 
solid waste and fossil fuels. 

• Hydrofluorocarbons. perfluorocarbons. 
and sulfiir hexafluoride: commercial, indus- 
trial. and household products. 

Carbon dioxide is the most prevalent of 
the GHGs produced by human-related ac- 
tivities. In 2000, it constituted approxi- 
mately 72 percent of human -related GHG 
emissions. Methane (adjusted for GWP 
equivalents) constituted 18 percent, and 
(adjusted for GWP equivalents) nitrous ox- 
ide constituted 9 percent (Leggett 2007). 
Table 1-2 indicates the human-related activ- 


Tcrm IViimtion 


Net primary product ion Net uptake of carbon by piano in cww of respiratory low. 

Hetcrotropbic respiration Respiratory lot* by above- and below-ground hcterotrnphs Ihetbivorcs. decomposers). 

Net ecosystem production Net carbon accumulation wirhin the ecosystem after all gains and losses are accounted 
for. typically measured using ground -based techniques. 

Net ecosystem exchange Net flux of carbon between the land and the atmosphere, typically measured using 
eddy covariance techniques, 'tile term is equivalent to net ecosystem production 
but the quantities arc not always identical because of measurement and scaling 


Scuts r: llaihey. US l-oenf Servile, pen. inenm., Jsniury 2008. 
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Toble 1*2. Worldwide GHG emissions (C0 2 , CH 4 , N 2 0, PfCs, HFCs, SFJ by economic 
sector, 2000. 


Sector 

MtCO. cq 

Percentage* 

kterj-y 

24.722.3 

59.4 

Electricity 

I0J76.9 

24.7 

1 ranspottaricMi 

4.841.9 

1 1.6 

Mannfactuiing 

4JI7.7 

10.4 

( )ther h*d combustion 

3.656.5 

8.8 

Fugitive omtiwm* 

1.629.3 

3.9 

1 jnd-titc c hinge and drfnresration 

7.618.6 

18.3 

Agriculture 

5X03.2 

13.5 

Waste 

1.465.7 

3.5 

Induuriil processes 

1.406.3 

3.4 

International hunker hielt' 

8243 

2.0 

Total 

41X40.5 

100. 1 


* Pcrvcnupo add up la nm ilvin 100 <jw la rounding 

* NO. iln j art j, jiLdilr lupint cnrnWMM uiiIihI* the I raking of ittnprinli (mm ur -.urolii Mining and rrfnpTiiHin nunm 

' hull uwil l>* iwiiA and du|M. 

Source: Dm. Iron WW .'00’ 


Table 1*3. Ranking of emitters of GHGs (C0 2 , CH 4/ N 2 0, HFCs, PfCs, SFJ, 2000. 


Country 

MtCOjcq. 

Percentage of 
world GHGs 

1 . United States 

6.928 

20.6 

2. China 

4.938 

14.7 

3. Russia 

1.915 

5.7 

4. India 

1X84 

5.6 

5. Japan 

1317 

3.9 

6. Germany 

1.009 

3.0 

7. Btaril 

851 

2.5 

8. Canada 

680 

2.0 

9. United Kingdom 

654 

1.9 

10. luly 

—111 

_L4 

Top lOctmrurics 

20.707 

61.5 

Rest of world 

12.958 

38.5 

Developed countries 

1 7.355 

52 

Undeveloped countries 

16310 

48 
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Figure 1*3. Corbon dioxide emissions growth, 1990-2002. * C0 2 plus five other GHGs 
[Source: Boumert et al. 2005, 15). 



Figure 1 -4. US GHG emissions (Source: US 
EPA 2007b, ES-4). 


iiics responsible for the 41,640.5 million 
tonnes of carbon dioxide equivalents 
(MtCO, cq.) of worldwide GHG emissions 
in 2000*(WRI 2007). 

Table 1 -3 lists the national shares of the 
world’s GHGs. Relatively few countries pro- 
duce the most global GHG emissions, in ab- 
solute terms, but the "largest GHG emitters 
have large economies, large populations, or 
both" (Baumcrt et al. 2005, 1 1). 

Developing countries have the highest 
emissions growth rates (Figure 1-3). For ex- 
ample. Indonesia’s and South Korea’s GHG 
emissions increased 97 percent from 1 990 to 
2002, Iran’s increased 93 percent, and Saudi 
Arabia's 91 percent (Baumcrt et al. 2005). 
China's emissions grew by about 50 percent 
from 1990 to 2002, but estimates indicate 
about 35 percent growth for 2003 and 2004 
alone (Baumcrt ct al. 2005). Although de- 
veloped countries' increases are significant in 
absolute terms, their growth rates are smaller 
than those of many undeveloped countries. 

In 2005, US GHG emissions were 
7,260.4 million (7,260.4 tcragrams, Tg) 
MtCO, equivalents (US EPA 2007b). From 
1990 to 2005, US emissions rose 16.3 per- 
cent as the US gross national domestic prod- 
uct increased by 55 percent (Figure 1 -4) (US 
EPA 2007b). However, because of the sheer 
size of US emissions, even this relatively 
small percentage increase in emissions (com- 
pared with other countries) contributed 
considerably to total GHG emissions. For 
example, US GHG emissions increases from 
1990 to 2002 "added roughly the same 
amount of CO, to the atmosphere (863 
MtCO.) as the combined 64 percent emis- 
sions growth from India. Mexico, and Indo- 
nesia (832 MtCO,)" (Baumcrt et al. 
2005. 13). 
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Future Greenhouse Gas and 
Global Temperature Estimates 

Since "emissions projections require es- 
timating factors such as population, eco- 
nomic growth, and technological change, 
they arc inherently uncertain Further- 

more. past projections have a weak success 
record" (Baumcrt ct al. 2005, 18). Never- 
theless, all trends point to increasing (>H(> 
emissions and global temperatures. For ex- 
ample, the US Energy Information Admin- 
istration's "midrange” scenario projects that 
global emissions will rise 57 percent from 
2000 to 2025 (Baumert et al. 2005). 

The increases are not expected to occur 
uniformly. For example, China was once ex- 
pected to surpass the United States as the 
world's leading GHG emitter in 2020 (Gcr- 
rard 2007). However, the country's eco- 


nomic growth has been so fast that the date 
was moved up to 2009 or 2010. In fact, the 
most recent reports indicated that China 
would surpass the United States’ CO, out- 
put by the end of 2007 and that by 2032, 
“COj emissions . . . from China alone will 
be double the CO, emissions which will 
come from . . . [the United States,] Canada, 
Europe, Japan. Australia, and New Zealand 
[combined]" (Vidal 2007). 

IPCC estimates that emissions will re- 
sult in global warming of about 0.2 S C 
(about 0.36*F) per decade for the next two 
decades (and even if emissions were held at 
2000 levels, a warming of 0.1 *C (about 
0.1 8°F) per decade) (Solomon et al. 2007). 
Longer-term predictions arc much less cer- 
tain. but IPCC scenario projections estimate 
that global average surface temperature in- 
creases (relative to 1980-1999) will range 


from 1.8° to 4.0°C (3.25° to 7.2°F) for the 
2090-2099 decade (Solomon ct al. 2007). 

Decades after the first generally recog- 
nized indications of global warming, the sci- 
ence of climate change remains contentious. 
While some scientists contend that the 
Earth's atmosphere is warming, polar ice 
caps arc shrinking, and sea levels arc rising 
because of anthropogenic increases in the 
concentrations of greenhouse gases, some 
say that the presumed causes are wrong, the 
reports overstated, and the predictions mis- 
taken (c.g.. Singer 2008; Bast and Taylor 
2007; McKitrick ct al. 2007). What is not at 
issue, however, is that forests play a central 
role in the balance of carbon stocks on Earth, 
and the policies now being developed and 
implemented to address climate change will 
be the more effective the more they incorpo- 
rate forestry. 
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chapter 2 


Potential Effects of Climate 
Change on Forests 


F orests are shaped by climate. Along 
with soils, aspect, inclination, and el- 
evation. climate determines what 
will grow where and how well. Changes in 
temperature and precipitation regimes 
therefore have the potential to dramatically 
affect forests nationwide. 

Climate is also shaped by forests. Forest 
stands act as windbreaks, and forest canopies 
influence the interactions of soil, water, and 
temperature. Forests can act as a carbon sink, 
helping to offset greenhouse gas emissions; in 
2003. US forests sequestered more than 750 
million tonnes of COj equivalent (US EPA 
2005). Alternatively, afforestation in certain 
areas may reduce surface reflectivity, or albedo, 
such that any reductions in radiative forcing 
(warming) gained from increases in carbon se- 
questration are offset (Betts 2000). The inter- 
relationship between forests and climate 
means that dramatic change to one will influ- 
ence the other. In some situations, this feed- 
luck is negative, dampening further iterations. 
In other situations, however, this feedback is 
positive, building upon and exacerbating the 
initial change (e.g., Woodwdl ct al. 1998: 
Fleming ct al. 2002). 

The role of climate as a driver in ecosys- 
tem function is well established (c-g. Stcnseth 
ct al. 2002). A changing climate will affect for- 
ests in several ways, ranging from direct effects 
of temperature, precipitation, and increased 
atmospheric concentrations of carbon dioxide 
on tree growth and water use. to altered fire 
regimes and changes in the range and severity 
of pest outbreaks. Climate change has the po- 
tential to transform entire forest systems, shift- 
ing forest distribution and composition. Eco- 
nomically, climate change is expected to 
benefit the timber products sector (c.g, I Hand 
ct al. 2001). Overall harvests in the United 
States are expected to increase. In terms of lost 
timber value, suppression costs, and loss of rec- 
reation and ecosystem services, however, the 


costs of wildfire are expected to increase dra- 
matically. Importantly, the specific implica- 
tions of climate change for forests will vary 
greatly from place to place. 

Ecological Effects 

Global mean surface air temperature is 
expected to increase over the next century, as 
described in Chapter I. Temperature mini- 
mums arc expected to increase faster than 
maximums. and the growing season is likely 
to lengthen, especially in the middle and 
high latitudes (I PCC 2007). Changes in pre- 
cipitation are likewise expected: tropical and 
high-latitude areas may experience increases 
in precipitation, and the subtropics and 
middle latitudes arc expected to experience 
decreases (IPCC 2007). Heat waves will 
likely be greater in terms of frequency, inten- 
sity. and duration, while precipitation will 
become more intense but writh longer inter- 
vals between events. 

Oimate change and an increased concen- 
tration of’ atmospheric carbon will affect forests 
on multiple levels. At the individual tree level, 
an increase in atmospheric carbon dioxide 
concentrations is expected to lead to increased 
levels of net primary productivity and an in- 
crease in overall biomass accumulation, pri- 
marily in the form of fine root production but 
potentially also through allocation to woody 
biomass (Ainsworth and long 2005; Calfapi- 
cna a d 2009 Noibj ci il 2002* .’'Hit. 

2005). The exact response to elevated carbon 
dioxide concentrations, however, may vary by 
species and locale (Norby ct al. 2002: Komcr 
ct al. 2005: Handa ct al. 2005). in forests 
where photosynthesis is limited by CO, con- 
centrations. the degree to which such an in- 
crease can be sustained over time will be lim- 
ited by other factors, such as the availability of 
nitrogen or water (Kramer 1981; Norby ct al. 
1 999: J.G. Ffamilton ct al. 2002). Active fer- 
tilisation may allow for increased productivity 


under elevated atmospheric carbon dioxide 
concentrations, especially on nutrient-poor 
sites ((>ren ct al. 2001: Wittig ct al. 2005). 
Apart from effects on individual pnsductivity. 
increased atmospheric carbon dioxide concen- 
trations are also expected to alter leaf chemical 
composition, affecting herbivore fitness as a re- 
sult (Saxe ct al. 1998). These latter ramifica- 
tions have been shown to vary across species 
and other environmental variables, such as 
temperature (Lincoln ct al. 1993: Bczemcr and 
Jones 1998: Zvereva and Kozlov 2006). 

Either in addition to or in concert with 
increased concentrations of atmospheric car- 
bon dioxide, climate change-induced shifts in 
temperature and precipitation regimes arc ex- 
pected to affca individual trees* fitness and 
productivity as well (Saxe ct al. 1 998: Nabuurs 
ct al. 2002: Sacks ct al. 2007). Changes in ab- 
solute temperatures (c.g. frost, heat stress) as 
well as changes in the form, timing, and 
amount of precipitation (c.g. snow versus 
rain, drought versus Hood) can affect forests 
directly, In boreal, temperate, and Mediterra- 
nean European forests, temperatures arc ex- 
pected to increase along with precipitation, 
raising productivity (Nabuurs ct al. 2002). 
Other regions may experience increasing tem- 
peratures along with a decrease in absolute pre- 
cipitation or a shift in the form of precipita- 
tion, possibly changing the seasonal 
availability of water in the form of snow-pack or 
snowmelt and causing seasonal water shortages 
(Barnett ct al. 2005: Trenbcrth ct al. 2007). A 
water shortage can also counteract any produc- 
tivity benefits from increased atmospheric car- 
bon dioxide concentrations or a longer grow- 
ing season (Wullscblcgcr ct al. 2002). Other 
atmospheric constituents can further exacer- 
bate temperature and precipitation stressors. 
In particular, nitrogen deposition rates and 
ozone concentrations, which arc expected to 
rise (IPCC 2007; Nabuurs ct al. 2002), can 
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magnify the effects of drought (Schlytcr ct al. 
2006; Eatough-joncs et al. 2004). 

The effects of climate and atmosphere on 
individual trees are borne out at the stand and 
forest system levels because individual fitness 
also influences susceptibility to pests, patho- 
gens, and severe weather events (Schlytcr ct aL 

2006) . In addition, a warmer climate will 
likely allow herbivores and pests to expand in 
both number and range (Logan ct al. 2003). 
For example, milder winters arc expected to 
decrease winter mortality in white-tailed deer, 
exacerbating browse and forage damage (Ayers 
anti lombardcro 2000). Species such as the 
rocky mountain pine beetle and the southern 
pine beetle arc expected to expand their ranges, 
not only latitudinally but altitudinally as well, 
possibly exposing jack pine (Pima bunksiana) 
and whitebark pine (/’ albwaulis) to new or 
increased levels of attack (logan anti Powell 
2001; Williams and Liebhold 2002). In north- 
ern Fatrope, the spruce bark beetle, in the past 
usually limited to a single brood per season, 
will likely produce multiple broods with in- 
creasing frequency (Schlytcr ct al. 2006). I n all, 
a warmer climate is expected to encourage pest 
outbreaks of increasing frequency, duration, 
and intensity (Voincy and Fleming 2000; Lo- 
gan ct al. 2003; Gan 2004). 

Climate change is also predicted to alter 
the frequency and intensity of severe weather 
events (Opdam and Waschcr 2004; IPCC 

2007) . Any change in frequency or intensity, 
coupled with a change in individual or stand 
fitness brought about by changes in tempera- 
ture, precipitation, or outbreaks of pests or 
pathogens, will affect forests. Species range and 
distribution may change as a result (Opdam 
and Waschcr 2004). 

Increases in the amount of downed or 
damaged timber, whether caused by weather, 
pests, or pathogens, combined with the direct 
effects of shifting temperature or precipitation 
patterns will strongly influence fire regimes. 
The effect may be exacerbated by another 
driver of fire, the increased human presence in 
the wildland-urban interface. In some areas, 
such as the Canadian boreal forest, an increase 
in precipitation may acnully lead to a decrease 
in fire activity relative to historical rates 
( Bergeron ct al. 2004). But in the western 
United States, dimatc change is thought to be 
a primary driver of the recent increase in fire 
frequency and duration (Wcsterling ct aL 
2006). In extreme eases, climate change-in- 
duced increases in fire severity and frequency 
may even facilitate the conversion of forestland 
into grassland (Flannigan ct al. 1998). Al- 
though forest management and fuel removal 


may help counter the increased severity, inten- 
sity. and duration of wildfire, such activities 
may be insufficient to address the full effects of 
dimatc change on fire regimes (Wcsterling ct 
al. 2006). 

Under a changing climate, the combined 
and individual influences of temperature, pre- 
cipitation. atmospheric carbon dioxide con- 
centration, pests, weather, and fire will have 
dramatic effects on forest systems. The conse- 
quences will be seen in the distribution and 
composition of forests across entire landscapes. 
In particular, forest types arc expected to mi- 
grate both latitudinally and altitudinally 
(Walthcr ct al. 2002). In the Rocky Mountain 
zone, for example, a 3.5 # C (6.3*F) increase in 
temperature is expected to shift habitat more 
than 2,000 feet in elevation or 200 miles north 
(Ryan 2000). Past episodes of dimate change 
have witnessed forest migration rates of ap- 
proximatdy 50 kilometers per century, with 
some species achieving even greater rates of mi- 
gration (Schwartz 1 993; Noss 2001 ). The cur- 
rent rate of dimatc change may exceed the rate 
at which forests can respond (Woodwdl et al. 
1998). To match current rates of warming, 
non h ward shifts of 500 kilometers over the 
next century may be necessary — a migration 
rate up to one order of magnitude greater than 
that witnessed in the past (Schwartz 1993). 
Past, present, and future fragmentation of for- 
estland may inhibit dispersal and establish- 
ment. significantly reducing potential migra- 
tion rates (Schwartz ct al. 2001; Walthcr ct al. 
2002; Opdam and Waschcr 2004). As a result, 
future rates of migration are expected to be at 
least one order of magnitude dower than those 
seen in the past (Schwartz 1993). Still, evi- 
dence dues exist of long-distance migration 
over relatively short time frames (Clark 1 998). 
and disturbance may actually facilitate dis- 
persal by opening canopy (Schwartz ct al. 
2001). However, an increasing frequency of 
large-scale disturbances is likely to facilitate the 
spread of invasive species into forest systems as 
well (Iverson and Prasad 2002). 

Adaptation is another mechanism by 
which forests can respond to dimatc change, 
but it is likely to occur at rates well below what 
is necessary to respond to expected changes 
(Opdam and Waschcr 2004). A failure to 
adapt or migrate could result in species extir- 
pation or extinction, or the conversion of for- 
est to grassland or other systems (Iverson and 
Prasad 2002; Woodwcll a al. 1998). This can 
be counteracted, at least to some extent if not 
entirely, by active forest management, indud- 
ing facilitated dispersal (Schwartz et al. 2001 ). 
Even with active forest management, however. 


species’ ranges may shift enough to result in 
local, regional, or even national extirpation. 
For example, models have indicated that un- 
der various scenarios accompanying a dou- 
bling of atmospheric carbon dioxide concen- 
trations, quaking aspen ( Populus trrmu/oides) . 
bigtooth aspen (P. franditlentoto), sugar maple 
{Acer sacelkirum). paper birch (Benda papyrif- 
eni), and northern white cedar ( Vmpt occiden- 
uilts) all face potential extirpation from the 
United States (Iverson and Prasad 2002). 

Shifts in forest species composition and 
range, along with the already-mentioned 
changes in temperature, precipitation, and fire 
regimes, will likdy have tremendous implica- 
tions for forest biodiversity. Widespread spe- 
cies response to climate change has already 
been documented (Parmesan and Yohe 2003). 
Old-growth forests may suffer increased mor- 
tality rates (e.g., van Mantgem and Stephen- 
son 2007). with possible implications for wild- 
life habitat. Wanning trends may lead to 
mismatches in the timing of once-synchro- 
nous events, such as bud burst, moth hatching, 
and peak food demand by nesting birds 
(Walthcr ct al. 2002). Range shifts by individ- 
ual species may alter system dynamics, result- 
ing in new relationships and associations 
(Skinner 2007). Species with narrow niches 
will likely face decline or loss (Kinchbaum 
2000). Changes in the form and amount of 
precipitation, along with associated water 
availability' within a forest ecosystem, may di- 
rectly affect bird, amphibian, and reptile com- 
munities by concentrating populations and in- 
creasing their vulnerability to parasites and 
pathogens (Pounds et al. 1999). Protected ar- 
eas, the boundaries of which are largely static, 
may cease to protect targeted species, pro- 
cesses, features, or attributes (Hatpin 1997; 
Bums et al. 2003). Some US protected areas 
may lose up to one-fifth of die species currently 
found within their boundaries, but expanding 
nonhem ranges may result in a net increase in 
the total number of species these areas contain 
(Bums et al. 2003). 

Appropriate forest management can help 
reduce the negative effects of climate change 
on forests. A variety of management options 
and objectives exist, but recent comprehensive 
reviews suggest that no single management 
strategy will satisfy all needs in all situations 
(Millar et al. 2007). Apart from the aforemen- 
tioned facilitated dispersal and fuels treatment 
activities, adjustment of rotation lengths and 
regional harvesting patterns can likewise miti- 
gate the negative effects of dimatc change 
(Easterling a al. 2007). Preemptive harvesting 
of vulnerable stands, for example, may help 
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contain pest outbreaks (Volncy and Fleming 

2000) . and preventing further forest fragmen- 
tation and maintaining gene pools can help 
ensure that forest function and diversity arc 
preserved (Noss 2001). 

Social and Economic Effects 

Climate change is expected to affect so- 
cial and economic aspects of forests as well as 
forest ecology. The implications for non- 
wood forest products and services, such as 
biodiversity, recreation, and edible plants, 
are difficult to assess, in part because of the 
high uncertainty regarding the ecological ef- 
fects. 

The effects of dimatc change on one so- 
cial aspect of forests, forest-hated recreation, 
arc complex. Some activities will witness a net 
benefit while others will suffer, depending on 
the type of activity, the seasonal nature of the 
activity, and the incidence of extreme weather 
events (Iriand ct al. 2001 ). Beach recreation at 
mountain lakes might benefit as a result of ex- 
tended seasons, for example, but other uses 
that arc sensitive to average temperatures and 
dimatic variability, such as eoldwater stream 
fishing and snow skiing, could lose (Alig ct al. 
2004). lake-based recreation could be nega- 
tively affected if lake levels fall because of in- 
creased evapotranspiration and changing pre- 
cipitation patterns (Iriand ct al. 2001 ). 

Economic effects arc likely to vary region- 
ally. but uncertainty over spcdfic impacts re- 
main. Forest productivity is anticipated to 
continue to slowly rise as demand for indus- 
trial wood demand also climbs modestly, (do- 
hall)'. limber production is expected to in- 
crease (Easterling ct al. 2007). The United 
States may see a net benefit to the timber prod- 
ucts sector, with sawiimbcr production in- 
creasing rdative to pulpwuod (Iriand ct al 

2001) . Future prices for solid wood and pulp 
have been examined in at least seven model 
simulations of dimatc change (Fastcrling ct al. 
2007), and it is expected that supply will meet 
demand. Most models predict price declines 
for both solid wood and pulp, which means 
consumers and mill owners would experience 
net benefits while landowners and producers 
would experience net losses (Iriand ct al. 
2001 ). Harvests are expected to increase across 
large portions of the United States, especially 
in the South, where existing infrastructure and 
lower costs arc favorable (Joyce ct al. 1995). 

Dramatic northern migration of forests 


accompanied by increasing dryness across the 
South could result in an opposite outcome, 
however, shifting increased production to the 
North (Shugan ct al. 2003). Economic effects 
arc predicted to be most sensitive to migration 
of southern pine northward, which could lead 
to positive economic outcomes; less optimistic 
arc predictions of no increase in growth or per- 
haps even a decline in growth for southern 
softwood timber. 

Any economic benefits resulting from 
changes in mean temperature or precipitation 
are likely to be outweighed by extreme events 
of increasing severity and frequency (Easter- 
ling ct al. 2007). Research indicates that the 
local economic consequences, positive or neg- 
ative, of increased extreme weather events can 
vary. Those events that limit site access may 
restrict supply in the short term, but events 
resulting in down or damaged limber and 
therefore salvage opportunities may increase 
short-term supply, with different conse- 
quences for private landowncts and govern- 
ment agencies (DcWalle et al. 2003). 

Plant damage from pests, such as the 
mountain pine beetle in the West and the 
gypsy moth in the East, will continue to be 
significant should recent warming trends and 
drought continue. Although quantitative anal- 
yses and modeling of climate change-related 
pest infestations are somewhat limited, studies 
have predicted that annual damage from the 
southern pine beetle alone will increase by four 
to scvcn-and-a-half times current levels, or 
$492 million to $869 million per year (Gan 
2004). Furthermore, any pest damage will be 
amplified by climate extremes. Past research 
has attempted to capture the effects of interre- 
lated stressors and disturbances (c.g., Fleming 
et al. 2002), hut as yet, few models can fully 
simulate these interactions (Easterling et al. 
2007). 

More rain and less snow will mean greatly 
reduced spring snowpacks: California may see 
up to a 90 percent reduction in spring snow- 
pack by the end of this century. Smaller snow- 
packs will lead to longer, drier summers and 
greatly increase the risk of wildfire and pests. 
The interactions between pest infestations and 
wildfire can enhance one another. A recent di- 
matc modding study for the Wet shows that 
tor Washington State, average annual area 
burned could expand two to five time by the 
end of this century (Casola ct al. 2006). Mod- 
ding in California indicate up to a 55 percent 


increase in annual average area burned by the 
end of this century (Cavan ct al. 2005). Larger 
burns would require continued and substantial 
increase in fire prevention and suppression 
costs — in just the post 18 years, fire manage- 
ment expense of the US Foret Service have 
increased from 1 3 to 45 percent of the agency’s 
budget (USFS 2007) — and mean an even 
heavier burden on both federal and state gov- 
ernments. One consequence is corresponding 
reductions in other resource programs. More- 
over. wildfire's economic effects — on timber 
value, recreation receipts, ecosystem services 
such xs water quality and quantity, human 
health related to air pollution — all could gen- 
erate costs and consequences that arc many 
times larger than the fire prevention, prepared- 
ness, and suppression costs (Climate Leader- 
ship Initiative 2007). Many other substantial 
economic costs due to wildfire will be fdt 
across much of the nation. One example in- 
volves watershed effects; burned areas produce 
25 times more sediment than unbumed areas, 
with profound implications for debris cleanup 
(Loomis ct al. 2003). including dredging of 
reservoirs. 

Perhaps the largest economic effect on 
forests and forest management would come as 
a result of a cap on carbon emissions. Carbon 
pricing, considered an essential dement of 
emissions mitigation policy (Stem ctal. 2006), 
could increase the use of fiidwood or forest 
biomass relative to traditional fossil fuels (East- 
erling ct al. 2007). A carbon price in conjunc- 
tion with an established offset market 
could likewise encourage significant in- 
creases in domestic carbon sequestration 
through afforestation and changes in for- 
est management practices (US EPA 2005). 

Forest management can play a critical 
role in minimizing the negative effects of 
climate change on forests while maximiz- 
ing positive ones (Shugart et al. 2003; 
Easterling et al. 2007). Specialized equip- 
ment (c.g.. harvesters and trucks that 
achieve high fuel efficiency and minimize 
soil displacement) can help offset the neg- 
atives (DcWalle ct al. 2003). Other miti- 
gation or adaptive actions involve changes 
in gene management, forest protection, 
forest regeneration, silvicultural treat- 
ment, forest operations, maintenance of 
nontimber resources, and park manage- 
ment (Spittlchouse and Stewart 2003). 
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chapter 3 

Preventing GHG Emissions through 
Wood Substitution 


W ood substitution addresses cli- 
mate change in several ways. 
Wood products from sustain- 
ably managed forests can be replenished 
continually, providing a plentiful and de- 
pendable supply of both trees and wood 
products while supporting other ecological 
services, such as dean water, dean air, wild- 
life habitat, and recreation (USFS 2005). 
Substituting wood for fossil fuel-intensive 
products also avoids the emissions from the 
substituted products, and what was forest 
carbon remains stored in the wood products. 

Trees remove carbon dioxide (COJ 
from the atmosphere and store it in their 
roots, stems, trunks, and leaves through the 
process of photosynthesis. In addition, for- 
ested ecosystems store carbon in soil, forest 
floor, and down dead wood. As forests and 
their trees mature, their growth slows; how- 
ever. some studies indicate that as tree 
growth slows, ecosystem storage of carbon 
may actually increase as a result of increases 
in other carbon pools (Zhou ct al. 2006; 
Schulze ct al. 2000). Although more defini- 
tive research is needed, it appears that both 
short-rotation management and long-rota- 
tion or old-growth management can lead to 
greater overall carbon sequestration. Inten- 
sively managed commercial forests, using 
short rotations, can sequester significant car- 
bon if the wood products arc long-lived 
(Perez -Garcia et al. 2005). Long rotations 
and old-growth management mean little or 
no carbon is stored in wood products but 
more carbon is stored in the ecosystem. If 
the only forest management goal is to se- 
quester carbon, both short-rotation inten- 
sive management and old-growth manage- 
ment arc appropriate; however, if the goal is 
also to produce wood products, then short- 
rotation management that leads to long- 
lived products would be the approach of 
choice. 


Life-Cycle Assessments 

Public interest in the environmental 
impacts of forest management has created 
demand for strategies and policies to im- 
prove environmental performance, some of 
which can have unintended consequences. 
Harvest reductions, for example, alter the 
availability of wood, and in turn, the price of 
building materials. This increases wood im- 
ports from other countries or causes con- 
sumers to use nonwood substitutes. The en- 
vironmental consequences of these changes 
in material flow and uses are difficult to 
quantify- because of the complexity of track- 
ing materials through market transactions 
(USFS 2005), but contrary to intuition, the 


use of nonwood substitutes is often detri- 
mental to the environment. 

What exactly arc the environmental 
benefits of substituting wood for steel and 
concrete? The Consortium for Research on 
Renewable Industrial Materials (CORRIM) 
was created as a not-for-profit consortium 
by 1 5 research institutions to update and ex- 
pand a 1976 report by the National Acad- 
emy of Sciences on the effects of producing 
and using renewable materials (Lippkc et al. 
2004). CORRIM developed a complete life- 
cycle inventory of all environmental inputs 
and outputs, from forest regeneration 
through product manufacturing, building 
construction, use, maintenance, and dis- 
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Figure 3-1 . Life-cycle assessment from regeneration of trees to disposal of wood materials 
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asp). 
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Tabic 3-1. Environmental performance indices for residential construction. 


Minneapolis home 

Wood frame 

Sted frame 

Difference 

Percentage change 

Embodied energy' (gigijooles) 

651 

764 

113 

17 

Glottal warming potential (kg CO,) 

37.047 

46.626 

9.779 

26 

Air emission* index (index tcjle) 

1.566 

9.729 

1.163 

14 

Wore* emission* index 1 index scale) 

17 

70 

53 

312 

Solid waste (coral kg) 

13.766 

13.641 

-125 

-0.9 

Atlanta home 

Wood frame 

Concrete frame 

Difference 

Percentaite chantc 

Embodied energy (gjgajoulcs) 

39* 

461 

63 

16 

Global warming potential (kg CO,) 

21.367 

28.004 

62*37 

31 

Air emissions index (index scale) 

4J93 

6.007 

1.114 

23 

Water emission* index (index scale) 

7 

7 

0 

— 

Solid waste (coral kg) 

7.442 

11269 

3.827 

51 


Source: lipftc « *1 2004. 15. 


posal. It constructed vinual houses (of ap- 
proximately 2.250 square feet, an average 
size) and used a life-cycle assessment to de- 
termine the associated energy use. air and 
water pollution, global warming potential, 
and solid waste production (Lippkc ct al. 
2004). The virtual houses, using framing 
materials of wood, steel, and concrete, were 
"built" in two very different locations: Min- 
neapolis (wood versus steel) and Atlanta 
(wood versus concrete). 

Figure 3-1 depicts the life-cycle assess- 
ment for a wood-frame house. It includes 
transportation for each stage from forest 
management (regeneration) to harvesting, 
product manufacturing, building construc- 
tion. use and maintenance, and recycling or 
disposal. F-ach stage of processing had differ- 
ent effects, providing insight into where op- 
portunities for improvement could have the 
greatest overall benefit. 

Forest resource management can posi- 
tively affect climate change. However, im- 
plementation of any kind of management 
treatment requires forest operations, such as 
harvesting, processing or conversion, and 
transportation of biomass. These operations 
affect the GHG profile of forestry activities 
through the direct emissions of the equip- 
ment and the relative efficiency of handling 
biomass volume (Brinker et al. 2002). Op- 
erators employ a wide range of equipment 
and operational methods, from loggers with 
chainsaws to highly mechanized mass-pro- 
duction logging systems, to reduce environ- 
mental impacts and create economic effi- 
ciencies. Power technologies for forest 
equipment arc changing with federally man- 
dated transitions to different fuel types and 
cleaner diesel engines, and alternative-fuel 
equipment, including hybrids and biofueled 
machines, is being tested. Emission reduc- 


tions must be assessed on a net basis. A low- 
emissions system may be relatively ineffi- 
cient at processing carbon volume and thus a 
poor choice under climate change scenarios 
(Brinker et al. 2002). However, the energy 
requirements for harvesting and transporta- 
tion arc substantially lower than for product 
manufacture, where the energy required for 
drying is a major factor but can largely be 
provided by biofuels with negligible net 
greenhouse gas emissions (Puettmann and 
Wilson 2005). 

Life-cycle inventors' analysis reveals 
that the wood products used in construction 
store more carbon and use less fossil energy 
than steel, concrete, brick, or vinyl. Con- 
versely, the manufacture of nonwood prod- 
ucts is energy intensive and produces sub- 
stantial emissions, including global warming 
potential (GWP) emissions (K. Skog. US 
Forest Service. Forest Products laboratory, 
pets. comm.. November 2007). 

Table 3-1 presents the summary envi- 
ronmental performance indices for typical 
Atlanta and Minneapolis houses built to 
code. With two exceptions (solid waste in 
the Minneapolis house and water pollution 
in the Atlanta house), the index measures for 
the wood-frame designs arc considerably 
lower than for the nonwood frame designs. 
Notice that for global warming potential, 
steel has 26 percent higher CO, equivalent 
than wood, and concrete, 31 percent higher 
C0 2 . The difference is particularly signifi- 
cant considering that the framing accounts 
for only about 6 percent of the mass of the 
house*, the rest of the house’s materials are 
unchanged. 

Life-cycle assessment of building sys- 
tems, like walls and floors, shows that carbon 
emissions arc very sensitive to design and 
product selection, with steel and concrete 


walls and floors producing several times 
more emissions than wood-dominant as- 
semblies (Lippke and Edmonds 2006). Fig- 
ure 3-2 shows the GWP differences for four 
floor designs, not including any insulation 
or floor covering. The concrete floor pro- 
duces more than four times the GHG emis- 
sions of a dimensional lumber or wood I- 
joist floor. The steel design is much worse, 
releasing 731 percent more GWP than 
wood I-joist floors, largely because the hori- 
zontal application of steel in a floor requires 
a high gauge to reduce bending and bounce. 

Figure 3-3 shows similar comparisons 
for an Atlanta wall, including insulation and 
cladding. The increase in GWP for the con- 
crete wall over a kiln-dried lumber wall is 
similar to the floor comparison. The calcifi- 
cation process used to produce concrete in- 
creases the GWP for the concrete design’s 
block, stucco, and lumber frame 427 per- 
cent compared with the kiln-dried lumber 
design's plywood, vinyl, and lumber (Lippkc 
and Edmonds 2006). 

Wood use can substantially alter envi- 
ronmental performance and reduce emis- 
sions, especially when wood is substituted 
for fossil fuel-intensive products and en- 
ergy. For example, for a Minneapolis steel- 
stud wall, the steel and its required insula- 
tion have 44 percent higher GWP than the 
kiln-dried wood wall; both walls' cladding 
and gypsum contribute almost as much to 
emissions as the framing elements (Figure 
3-4, columns 2 and 3). However, substitut- 
ing wood siding for vinyl siding, wood pan- 
eling for gypsum, cellulose for fiberglass, and 
increasing biofuel use for drying reduces 
emissions by 75 percent (Figure 3-4, col- 
umn 1). 

Figure 3-5 illustrates the integrated ef- 
fect of all carbon pools present in a forest as 
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Figure 3-2. Global warming potential of alternative Boor materials (Source: Lippke and 
Edmonds 2006, 63). 



Figure 3-3. Global worming potential of alternative wall-froming materials, Atlanta. Ma- 
terials below tbe dotted line are common to both wall designs (Source: Lippke and Edmonds 
2006,61). 
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Figure 3-4. Global warming potential of alternative wall-framing materials, Minneapolis 
(Source: Lippke and Edmonds 2006, 61). 



it matures, along with the carbon removed 
by product pools based on the life-cycle as- 
sessment. It shows a modest increase of car- 
bon in the combined forest and product 
pools over time (lower red line), unlike the 
steady state that exists in a forest (green line: 
i.c., when wood products arc not removed). 
More importantly, as wood products are 
substituted for fossil fuel-intensive building 
materials like concrete and steel framing 
(upper red line), emissions arc avoided. The 
combined pools of carbon stored in the for- 
est. forest products (net of processing, in- 
cluding the biocncrgy from bark, or hog 
fuel, from mill waste), and avoided fossil fu- 
el-intensive substitutes increase over time — 
with important consequences for carbon 
polio- (USFS 2005). 

CORR1M has also conducted life-cycle 
assessments for different kinds of wood 
products. Plywood sheathing has a 3 percent 
lower environmental impact in a completed 
house than oriented-strand board (OSB) (al- 
though OSB has fewer water- related envi- 
ronmental consequences, probably because 
at the time of the research, some OSB mills 
were in compliance with new. stricter water 
quality standards) (Lippke et al. 2004). 
Conversely, substituting wood dimension 
joists for engineered I-joists results in little 
difference in the environmental perfor- 
mance indices because the greater material 
efficiency of the I-joists is offset by the in- 
creased use of resins and energy (Lippke ct 
al. 2004). However, material use efficiency is 
by itself very important, since only half as 
much fiber is used for engineered I-joists as 
for the equivalent dimension lumber joints. 

Forest Rotations and Conversion 

The sooner wood products can be pro- 
duced from forests, the sooner they can dis- 
place the emissions from fossil fucl-inten- 
sive products. Thus, intensive, short-term 
commercial rotations, while storing less 
overall carbon in the forest, result in lower 
carbon emissions when life-cycle assess- 
ments include forest and product carbon 
storage as well as the emissions from substi- 
tute products. Some estimates indicate that a 
forest managed for wood production will 
provide a net sequestration at least double 
that of an un managed forest in the Pacific 
Northwest (B. Lippke. University of Wash- 
ington, pets, comm., August 2007). If. how- 
ever. the goal is to sequester carbon in the 
forest, management for long rotation and 
old-growth will lead to significant ecosystem 
carbon storage (Harmon ct al. 1990). 
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substitution pools (Source: Percz-Garia et al. 2005). 



Carbon stocks arc affected by changes 
in land use. When forestland is converted to 
non forest use, the carbon stored both on 
that land and in its wood products is lost, 
along with those products' potential to be 
substituted for fossil fuel-intensive prod- 
ucts. 

Unnaturally high fuel loads in many 
forests provide wood substitution opportu- 
nities. Thinning heavily stocked stands and 
using the wood in long-lived products or 
converting it into biofuel would avoid the 
carbon emissions associated with fossil fuels 
and fossil fuel-intensive products. These 
same areas would thus contribute to reduced 
GHG emissions and increased carbon stor- 
age in wood products, without the risks of 
GHG releases that overstocking can create if 
the forest burns (Chapter 5 addresses how 
GHG emissions can be prevented through 
wildfire behavior modification). Simula- 
tions have shown the reduction in emissions 
from carbon stored in products and dis- 
placement of fossil fuel-intensive products 


and fuels can be as much as five times larger 
than the carbon stored in Inland West for- 
ests in 1 00 years (Oneil 2007). 

Wood Substitution Climate 
Change Policy 

Policies intended to slow global warm- 
ing can easily have unintended conse- 
quences. A policy that lowers the cost of 
wood, for example, would motivate builders 
and consumers to select wood framing and 
floors in residential construction. As the de- 
mand for wood rises, relative to fossil fuel- 
intensive materials, more investment in 
growing wood for this market would occur, 
resulting in further reductions in emissions. 
However, if a carbon credit is given only to 
growing trees in forests, it would likely 
lengthen rotations, reduce the production of 
wood products, and possibly increase the use 
of fossil fuel-intensive products, thereby in- 
creasing GHG emissions (B. I.ippke, Uni- 
versity of Washington, pers. comm., No- 


vember 2007). Developing carbon credit 
markets that motivate true reductions in car- 
bon emissions must address all carbon pools 
and their GHG emissions. Such markets 
will not be successful if they focus only on 
carbon stored in forests or a single stag? of 
processing. 

Measuring the life-cycle inventory of 
environmental impacts and assessing their 
effects across all stages of processing are crit- 
ical to evaluating the consequences of differ- 
ent processes, product uses and designs, and 
forest management. The values (costs) of 
these impacts must be accurately reflected in 
the market if we want to motivate the 
changes in consumption and investments 
that will reduce carbon emissions. As an ex- 
ample. the Swedish parliament has recog- 
nized an opportunity to reduce GHG emis- 
sions by reducing the use of concrete in 
buildings and has instituted policies, educa- 
tional campaigns, regulations, and building 
codes to promote the use of wood (Sathre 

2007). 

Although wood product substitution 
docs not permanently eliminate carbon 
from the atmosphere, it docs sequester car- 
bon for long durations and can offset the use 
of more GHG-intcnsive products. When 
wood is harvested and used to make lumber, 
furniture, plywood, or other wood products, 
carbon is sequestered for the life of the given 
wood product. Once the wood product has 
served its useful life, landfill management 
techniques can further delay the conversion 
of wood to GHG emissions, or the wood can 
be used for power generation (offsetting 
generation by fossil fuel-fired power plants) 
or recycled into other potentially long-lived 
wood products. Regardless of the particular 
pathway followed after a product's useful 
life, wood substitution is a viable and impor- 
tant technique to immediately address cli- 
mate by preventing GHG emissions. 
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Preventing GHG Emissions through 
Biomass Substitution 


G HG emissions can be reduced 
through the substitution of bio- 
mass for fossil fuels that emit more 
GHG per functional unit. The production 
and use of biomass fuels and bio-based prod- 
ucts is one way to reduce oil and gas imports 
and improve environmental quality. Bio- 
mass can be used as an offset for fossil fuels 
like coal, natural gas, gasoline, diesel oil, and 
fuel oil. At the same time, such uses can en- 
hance domestic economic development by 
supporting rural economics and fostering 
new industries making a variety of renew- 
able fuels, chemicals, and other bio-based 
products (California Biomass Collaborative 
2005; English ct al. 2006; J. R. Smith et al. 
2007). 

Biomass is the largest domestic source 
of renewable energy, providing 3.227 qua- 
drillion BTUs (quads) or approximately 48 
percent of the nation's renewable energy 
(El A 2006). Of the 3.227 quads of biomass 
energy used in 2005, 2. II 4 quads (65 per- 
cent) came from wood. Of a total of 1.875 
quads of industrial biomass energy in 2005, 
1 .460 quads, almost 88 percent, was used by 
forest industries, such as sawmills, oriented- 
strand board mills, and pulp and paper mills 
(E1A 2006). Most of the renewable energy 
used by forest industries comes either from 
their own industrial plant residuals or from 
wood residues purchased from other wood- 
using industries. Zerbe (2006) estimates 
that up to 10 percent of our nation's energy 
requirement could eventually be produced 
from wood, compared with the 3 percent we 
currently produce. 

Studies of conversion technologies 
show that 1 dry ton of forest waste can be 
convened to 75 to 85 gallons of ethanol fuel 
or 550 to 650 kilowatt-hours of electricity. If 
only 30 percent ol the estimated 368 million 
dry tons of forest waste available in the 
United States each year were in a suitable 


form and concentration to be converted to 
energy, these wastes could produce 9.2 bil- 
lion to 10.4 billion gallons of ethanol or 67 
billion to 80 billion kilowatt-hours of elec- 
tricity (Periack ct aJ. 2005) (Sec Table 4-1). 

Bioenergy Basics 

Technologies far Converting Wood to 
Energy. The technologies for convening 
woody biomass to energy include direct 
burning, hydrolysis and fermentation, py- 
rolysis, gasification, charcoal, and pellets and 
briquettes (Bergman and Zerbe 2004; Zerbe 

1983, 2006). 

Direct burning. The most effective way 
to use woody biomass for energy is to burn it 
in a combustion system, such as a boiler, 
fitted with emissions controls. Net boiler ef- 
ficiencies range from 60 percent for green- 
wood at 60 percent moisture content to 80 
percent for oven-dried wood. Wood can also 
be cofired with coal or natural gas. 

Hydrolysis and fermentation. In the pulp 
and paper industry, the hemicellulosic ma- 
terials from wood can be extracted at the 
beginning of the process via hydrolysis and 
then fermented using enzymes to produce 
ethanol and other products. The remaining 
ccllulosic materials arc still available for pro- 
ducing pulp and paper. 

Pyrolysis. The heating of wood with lim- 
ited or no oxygen to prevent combustion, 
called pyrolysis, produces liquid fuel, char, 
and gas. Lower temperatures produce higher 
portions of liquid and char; higher temper- 

Table 4-1. Biomass conversion factors. 


aturcs produce more gas. Another process, 
“flash pyrolysis," produces liquid bio-oil. In 
flash pyrolysis, biomass is heated rapidly to 

400® to 600°C in the absence of air. with 70 
to 75 percent of the feedstock converted into 
bio-oil. The oil is somewhat corrosive, but it 
can Ik used as boiler fuel or, with subsequent 
treatment, diesel fuel. 

Gasification. Gasification uses oxygen 
and heat to produce a synthetic gas (“syn- 
gas") from biomass. This process was used 
during World War II and earlier, when 
crude oil supplies were limited. Gasification 
can be used to power internal combustion 
engines or gas turbines to drive electrical 
generators. Energy efficiencies from gasifica- 
tion for generating electricity range from 22 
to 37 percent, compared with 15 to 18 per- 
cent for steam produced from combustion. 

Cfntrcoal. The production of charcoal is 
a pyrolytic process. Charcoal is made by 
heating wood in airtight ovens or retorts, or 
in kilns supplied with limited amounts of 
air. The heat breaks down the wood into 
gases, a tar mixture (lignosulfonic acid), and 
charcoal. The potential fuel yield is only 
about half of the original energy content of 
the wood. 

Pellets and briquettes. Wood pellets and 
briquettes arc more fully processed and re- 
fined than chips, sawdust, chunkwood, and 
other forms of solid wood and arc more uni- 
form in size and physical properties, such as 
ash content. Wood pellets are easily com- 
busted using sophisticated stoves or burners 


1 green ion of chips 
I Bone I>iy Ton (BDT) of chip* 
1 0.000 lbs. of steam 
1 Megawatt (MW) 

1 MW 


“ 2,000 lbs. (noi adjuticsl for moisture) 

- 2 green cons (Assuming 50% moisture content) 

- I megawatt hour 4MWH) of electricity 
" 1 .000 horsepower 

- power for approximately 750-1,000 homes 


Notes A SO MW Inoman powrrplaM will me 1 .200 BDTAhpi 100 elnp vam/iiiy 
Source: AJipicU from TSS Coiuukaitts 2006. 
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with automatically controlled feeder sys- 
tems. Premium wood pellets burn at an effi- 
ciency of 83 percent, which offsets the extra 
energy used in making them (Bergman 
2004). 

Energy Uses for Wood. Energy uses for 
wood include thermal energy for steam, 
heating, and cooling; electrical generation 
and cogeneration; and transportation fuels. 

Thermal energy. Installations for con- 
verting wood into thermal energy for space 
heating and cooling generally involve four 
size units. 

• Micro scale: Up to I megawatt (MW) 
for residences or schools. This can involve 
firewood furnaces or gasification units and 
the use of a boiler to produce warm air or hot 
water for pipe heating systems. 

• Small scale: I to 5 MW to produce 
high-pressure steam for heating or to ener- 
gize an air-conditioning system. 

• Medium scale: 5 to 1 5 MW for larger 
institutions, such as community colleges or 
hospitals, involving various types of com- 
bustors and boilers. 

• latrge scale: More than 1 5 MW. These 
systems arc common in the forest products 
industry, most commonly in dry kilns. 

Electrical generation and cogeneration. 
Wood can be used to generate electrical 
power from steam-driven turbine generators 
or gas turbines. Most wood-powered plants 
in the United States are in the 1 0 to 20 MW 
range, but some are larger than 70 MW. The 
average biomass-to-clectricity efficiency of 
the industry is 20 percent. The nearest-term 
low-cost option for using biomass in power 
generation is cofiring with coal (Bain and 
Overend 2002). Cogeneration or combined 
heat and power arc a more efficient use of 


wood than for the production of electricity 
alone. Wood also has the potential to be 
used for fuel cells; the wood is convened to 
hydrogen, methanol, or ethanol to power 
fuel cells. 

Transportation fuels. Ethanol and other 
transponation fuels can be produced from 
almost any source of woody biomass. Meth- 
anol, another liquid fuel, can be made from 
wood as an alternative to gasoline or diesel. 
Even gasoline can be made from wood, but 
this requires gasification of wood and its 
conversion to syngas. The most direct way of 
making gasoline and diesel from wood)' bio- 
mass or other organic feedstocks is through 
what is known as the Fischcr-Tropsch (FT) 
gasification process. 

Total Forest Biorefinery Concept. 
Currently, the Department of Energy and 
the forest products industry are looking at 
the potential for pulp mills to become a “to- 
tal forest biorefinery" (Larson ct al. 2006) 
(Figure 4-1). Some of the hcmicclluloscs 
from wood chips would be extracted prior to 
pulping and convened (by hydrolysis) into 
wood sugars, which can be fermented into 
ethanol and produce xylitol and acetic acid. 
The process would divert hcmicclluloscs and 
acetic acid from direct combustion into 
valuable byproducts without significantly 
reducing the yield of cellulose pulp. 

Preliminary studies indicate that the 
process may be economically feasible and 
could add to the output of ethanol as a trans- 
ponation fuel while enhancing economic re- 
turns for pulp mills. Another component of 
the total forest biorefincry concept is the gas- 
ification of spent pulping “black liquor," 
which is conventionally burned via direct 
combustion in a Tomlinson recovery boiler 


in pulp mills. Gasification would be used to 
produce a syngas (H, and CO) that could 
then be reformed by a catalytic process into 
various chemicals and transportation fuels 
(ethanol, methanol, dimethyl ether, and FT 
diesel). 

The latter technology is still being re- 
fined and perfected. A recent report showed 
the potential to displace 2.2 billion barrels of 
oil annually, with an additional benefit of 
cutting approximately 91 million tonnes of 
carbon emissions annually, if the total forest 
biorefincry concept were adopted by the na- 
tion's kraft pulp and paper industry. A fully 
developed pulp mill biorefincry industry 
could double or more the liquid fuel produc- 
tion of the current corn-based ethanol in- 
dustry in the United States (Larson et al. 
2006). 

Biomass Energy Production and 
Greenhouse Gas Emissions 

The use of wood to produce energy 
opens two opportunities to reduce GHG 
emissions. One involves using forest bio- 
mass for electrical power generation, rather 
than allowing it to accumulate and decay on 
site or removing it bv open field burning. 
The other is the substitution of woody bio- 
mass as an energy source in place of fossil 
fuels. 

Wood Burning and Greenltouse Gas 
Emissions. Biomass for power generation 
results in a 98.4 percent reduction in emis- 
sions compared with open field burning 
(Table 4-2) (Darlcv 1979). These ranged 
from an 84.8 percent reduction for nitrogen 
oxides to a 100 percent elimination of hy- 
drocarbons. 

Hasse (2007) compared emissions from 
biomass boilers with emissions from pile 
burning, prescribed burning, and forest fires 
(Table 4-3). He found a 99 percent reduc- 
tion in carbon monoxide emissions, 30 per- 
cent for nitrous oxides, 96 percent for vola- 
tile organic compounds, and 89 percent 
reduction for PM 10 particulates. Emissions 
from open burning also include methane 
(CH 4 ). which has a global warming poten- 
tial of 23 (i.e., 1 pound of CH 4 emissions is 
equivalent to 23 pounds of C0 2 ). 

It is estimated that the United States 
needs to build 1.200 new 300-megawatt 
power plants during the next 25 years just to 
keep pace with projected increases in de- 
mand for electricity (Hasse 2007). Coal, the 
most abundant energy source available in 
the United States, will likely continue to be a 
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Table 4-2. Open field burning versus biomass boiler emissions. 


Pollutant 

Open field burning 
(IbsJton) 

Biomass boric* 
(Rsc/ton) 

Percentage reduction 
for biomass boiler 

Sulfur oxide' 

1.7 

0.04 

97.6 

Nitrogen oxides 

4.6 

0.70 

84.8 

Carbon monoxide 

70.3 

0.40 

99.4 

I'dnicuLim 

4.4 

0.26 

94.1 

Hydrocarbons 

6J 

0.00 

100,0 

Total 

87.3 

1.4 

98.4 


Source Dufay 1979. 


Table 4-3. Pile burning, prescribed burning, and forest fire versus biomass boiler 
emissions. 


Disposal method 


Pounds of ernes 

sions per icrcen ton 


PM 10 

NO. 

voc 

CO 

Pile iHnning* 

19 to 30 

3.5 

8 to 21 

54 to 312 

Prescribed burning* 

24 

4.0 

13 

224 

Forest fire* 

15 

4.0 

21 

140 

Biomass boiler - 

2.1 

2.8 

0.6 

1.7 

Average reduction (%) 

89 

30 

96 

99 


' Werner (»000), available « hnjv^Kww arb ca pm/c»f,c*i'nirti»o_a£_ci¥iii»«on_U»Torv pdt 

* pmi iu nmi u Aintralia. Ijhhumn l uuiutum InSm^uc Manual iw Apprtyurd I kiiumu fan Pintnbcd Ruming and WJJ- 
firrv. Vontm l-ffl. Septem b er 1999. 

' lUmi an Qjipeei puifiet: ocher mwn ere unuUr. 

Source Heue 2007. 


major source of energy for electricity pro- 
duction. Electricity-generating plants arc al- 
ready the largest stationary source of GHG 
emissions from fossil fuels. How can the na- 
tion meet its energy needs without exacer- 
bating air pollution and GHG emissions? 

Although some cncrg)' needs can be 
met by renewable sources such as solar and 
wind, biomass must play a crucial role. 
Woody biomass, used as a feedstock to be 
burned or mixed with coal, presents a viable 
short- and mid-term solution to low-cost 
and large-scale alternative energy feedstocks. 
Cofiring wood with high-sulfur coal reduces 
sulfur air emissions and problems with mer- 
cury and other heavy metals. Cofiring 
woody biomass with coal on a 5 to 10 per- 
cent cncrg)- basis and using biomass with 
coal to produce liquid fuels are two possible 
clean cncrg)- solutions. Cofiring woody bio- 
mass with coal could provide a major in- 
crease in the demand for woody biomass for 
cncrg) - production. Woody biomass can also 
be added to oil- and gas-generated dcctric 
production processes to reduce GHG emis- 
sions (Morris 2007). 

Wood-Based Liquid Fuels and 
Greenhouse Gas Emissions. Annual US 
gasoline consumption today is 140 billion 
gallons, and US diesel fuel consumption is 


56 billion gallons. Each year the nation uses 

6.5 billion barrels of oil but produces only 

2.5 billion barrels of oil from domestic 
sources. That means that 4.0 billion barrels 
of oil has to come from foreign sources — 
and often from volatile parts of the 
world — to meet annual needs (Hassc 2007). 

In February 2006, President Bush an- 
nounced the Advanced Energy Initiative, 
designed to make ccllulosic ethanol cost 
competitive with corn by 2012. The initia- 
tive has two goals: 

• “20 in 10": replace 20 percent of to- 
day's gasoline usage in 2010 with biofuels. 

• “JO in 30 “: replace 30 percent of to- 
day's gasoline usage in 2030 with biofuels. 

In his 2007 State of the Union address. 
President Bush called for a mandatory 35- 
billion-gallon renewable fuel standard by 
2017. A June 2007 Government Account- 
ability Office report calculated 2006 ethanol 
and biodiesel production at 4.9 billion gal- 
lons a year, or 3 percent of the current US 
demand. It also estimated that the maxi- 
mum annual production from com ethanol 
would be 15 billion to 16 billion gallons, 
and from biodiesel, 2 billion gallons (Hassc 
2007). This leaves an annual gap of 17 bil- 
lion to 18 billion gallons of transportation 
fuels that will have to come from ccllulosic 


and other feedstocks to meet the 35-billion- 
gallon renewable fuel standard. The gap 
could be filled by ccllulosic ethanol made 
from wood. Given that I dry ton of forest 
waste can be converted to 75 to 85 gallons of 
ethanol fuel, 30 percent of the estimated 368 
million dry tons of available forest residues 
could produce 9.2 billion to 10.4 billion gal- 
lons of ethanol (Perlack et al. 2005). If 60 
percent of the residues were available to 
make ccllulosic ethanol, potential produc- 
tion would be in the range of 1 8 billion to 20 
billion gallons, making the President's man- 
dator) - renewable fuel standard of 35 billion 
gallons of renewable fuels achievable. 

At present, increasing amounts of fed- 
eral funding and venture capital arc being 
channeled into the production of ccllulosic 
ethanol. This is being driven by national se- 
curity concerns about the increasing US re- 
liance on foreign crude oil, concerns over 
greenhouse gas emissions and global warm- 
ing. the realization that corn-based ethanol 
production will likely peak at 15 billion to 
20 billion gallons by 2030, and associated 
economic development opportunities. 

One major challenge in making cellulo- 
sic-bascd fuels is the development of im- 
proved technologies to reduce production 
costs. Another involves supply and demand: 
the production of renewable transportation 
fuels from ccllulosic feedstocks could affect 
domestic supplies and costs for existing feed 
and fiber uses. 

The production of cellulosic ethanol 
has been a subject of studies related to energy 
conversion efficiency. For the most part, 
studies show positive energy input-output 
ratios ranging from 4.40 to 6.61 (Tyson ct 
al. 1993; Lynd and Wang 2004; Sheehan et 
al. 2004). The only exception has been a 
study by Pimentel and Par/ck (2005), who 
report a negative energy ratio of 0.69. The 
difference stems from the assumption by Pi- 
mentel and Patzck that industrial process 
energy is generated by fossil fud combustion 
and electricity rather than lignin combus- 
tion (Hanimcrschlag 2006). In most mod- 
els, ccllulosic production generates indus- 
trial energy with lignin combustion rather 
than fossil fuels and electricity, and thus fos- 
sil energy inputs arc consistently far less than 
the energy value of ethanol and surplus elec- 
tricity delivered. Hammerschlag (2006) also 
notes that cdlulosic fuel is a developing in- 
dustry, and more mature processes with con- 
siderably greater ratios of cncrg) - outputs to 
inputs arc possible. 

The National Renewable Energy Labo- 


1 38 Journal of Foreary • April/May 2008 



104 


Total Btu Spent fori Btu AvaHabfc at fuel Pump 


i u 


■ From Biomass 

From Coal & Natural Gas 

■ From Petroleum 


fuel to Petroleum 
Ratio = 0.9 


Fuel-to-Petroieum 
Ratio - 10 

57% Efficiency 


Fuei-to-Petroleum 
Ratio = 10 


45% Efficiency 


81% Efficiency 



Com Ethanol CeMulosic Ethanol 

Figure 4-2. Energy required to produce fuels (Source: NREl 2006). 


ratory has compared the energy required to 
produce gasoline, corn ethanol, and cellulo- 
sic ethanol, based on data by Wang et al. 
(2005) (Figure 4-2). and Roj (2005) has 
compared the energy efficiencies and green- 
house gas emissions from fossil and renew- 
able fuels (Figure 4-3). 

In 2007, the Flnvironmental Protection 
Agency’s Office of Transportation and Air 
Quality estimated the percentage change in 
life-cycle GHG emissions, relative to the pe- 
troleum fuel that is displaced, by a range of 
alternative and renewable fuels (Figure 4-4). 
The fuels are compared on an energy equiv- 
alent or BTU basis. For instance, for every 
BTU of gasoline that is replaced by ccllulosic 


ethanol, total life-cycle GHG emissions 
would be reduced by 90.9 percent. These 
emissions account not only for CO : but also 
for methane and nitrous oxide. The cellulo- 
sic ethanol estimate represents an average 
mix of feedstock sources (including hybrid 
poplar, switchgrass, and com stover) to pro- 
duce ethanol through two production pro- 
cesses (a fermentation process, and etha- 
nol produced from forest waste via 
gasification). 

Woody Biomass Feedstocks and 
Their Availability 

The research illustrated in Tables 4-1 
and 4-2 and Figures 4- 1 . 4-2. and 4-3 dem- 


onstrate that substituting ccllulosic biomass 
for fossil fuels greatly reduces GHG emis- 
sions. But is sufficient woody biomass avail- 
able to address US energy needs? 

Woody biomass essentially is any tree 
or part thereof and any associated woody 
plant materials. It includes wood from the 
bole (trunk) of the tree, limbs, tops, roots, 
and even the foliage. It includes trees that 
have been killed or damaged by fire, insects, 
diseases, drought, or wind or ice storms. It 
can also include trees that have been grown 
specifically for the production of energy 
wood — dedicated short-rotation tree or 
woody crops — and trees removed for fuel re- 
duction. restoration, or other cultural treat- 
ments. In its broadest sense, woody biomass 
also includes raw materials as well as postcon- 
sumer rccydcd paper and wood products. 

Nonmcrchantablc forest wastes and 
low-value trees can serve as a source for 
biocncrgy feedstock, but there arc infra- 
structure and sustainability challenges asso- 
ciated with the collection of these feed- 
stocks. Collection and transportation costs 
of woody biomass can be significant and 
vary greatly from region to region. Although 
larger trees are generally more cost-effective 
to harvest and use, such trees usually have a 
higher value for traditional forest products, 
such assawtimber, pulpwood, and manufac- 
tured panels. 

Perlack et al. (2005) estimated that the 
United States can produce 1.3 billion dry 
tons of biomass annually on a sustainable 
basis. The Department of F.ncrgv's National 
Renewable Energy Laboratory and the US 
Forest Service estimate that 1.3 billion dry 
tons would roughly yield an energy heating 
value of 3.5 billion barrels of oil — equiva- 
lent to the US domestic oil production in 
1970, the peak year of domestic oil produc- 
tion (Figure 4-5). The woody biomass com- 
ponent of these 1.3 billion dry tons is esti- 
mated to be 368 million dry tons. Perlack et 
al. (2005) note that this annual sustainable 
biomass estimate is conservative. The calcu- 
lations exclude all protected wilderness and 
roadless areas, steep slopes, environmentally 
sensitive arras, and areas where regeneration 
would be difficult. Wood considered mer- 
chantable for other products was not 
counted, and the figure also accounts for 
physical limitations of on-site recovery and 
leaving sufficient woody debris on site to al- 
leviate potential adverse effects on soil and 
water quality. 

The estimated 368 million dry tons of 
annual sustainable woody biomass available 
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Figure 4-3. "Well to Wheels’ analysis of energy efficiency and greenhouse gas emissions 
(Source: Roj 2005). 
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Figure 4-4. Life-cycle greenhouse gas emissions for renewable fuels compared with tradi- 
tional gasoline (Source: US EPA 2007a). 
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Figure 4-5. Healing value equivalent of biomass compared with oil production and con- 
sumption (Source: Pacheco 2005). 


in the United States comes from several 
sources: 

• logging and other residues (41 million 
dry tons); 

• fuel treatments (60 million); 


• fuclwood (35 million): 

• forest products industry wastes (106 
million); 

• urban wood residues (37 million); and 

• forest growth (89 million). 


The last category, forest growth, war- 
rants further discussion. The Fifth Re- 
sources Planning Act Timber Assessment of 
the US Forest Service projects the continued 
expansion of standing forest inventory de- 
spite an estimated conversion of about 23 
million acres of forestland to other uses 
(Haynes 2003). The size of the standing for- 
est inventory will increase because annual 
forest growth will continue to exceed annual 
harvests and other removals from rhe inven- 
tory. At the same time, the forest products 
industry will continue to become more effi- 
cient in the way it harvests and processes 
wood products. The demand for forest 
products is also projected to increase more 
slowly than in the past because of a general 
declining trend in the use of paper and pa- 
perboard products relative to GNP and the 
relatively stable forecast of housing starts 
(Perlack ct aL 2005). 

The Department of Energy and USDA 
analyses did not include wood that is cur- 
rently merchantable at the lower size and 
quality specifications for conventional prod- 
ucts. such as pulpwood and small sawlogs. 
Depending on local market conditions (c.g., 
low-price wood and/or high-price oil mar- 
kets), this wood could Ik* an additional re- 
source for biocncrgy and bio-based prod- 
ucts. For example, the US South has vast 
forests that are being commercially thinned 
to improve stand quality. It is projected that 
approximately 8 million dry tons could be 
available annually from these treatments 
(Perlack ct al. 2005). The reduction in pulp 
utilization in the United States resulting 
from the globalization of pulp production 
may make even more such thinnings avail- 
able for energy in the future. 

One forest management option for in- 
creasing the production of woody biomass is 
short-rotation energy crops using rapid- 
growing species such as alder, cottonwood, 
hybrid poplar, sweetgum. sycamore, willow, 
and pine. Perlack ct al. (2005) did not count 
short-rotation tree energy crop production 
potential or account for possible production 
increases achievable through genetics or 
more intensive silvicultural practices. A yield 
figure of 8 dry tons per acre would add ap- 
proximately 10 million dry tons annually to 
the estimated 368 billion dry tons of U.S 
woody biomass production. 
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chapter 5 

Preventing GHG Emissions through 
Wildfire Behavior Modification 


W ildland fires arc a major contrib- 
utor to national and interna- 
tional greenhouse gas emis- 
sions, adding as much as 126.4 million 
tonnes of carbon dioxide emissions in the 
United States during 2005 (US EPA 
2007b). Active forest and wildland fire man- 
agement strategics can dramatically reduce 
CO, emissions while also conserving wild- 
life habitat, preserving recreational, scenic, 
and wood product values, and reducing the 
threat of wildfires to communities and crit- 
ical infrastructure. 

Wildfire GHG Emissions 

Smoke from wildfires emits particu- 
lates, C0 2 . and other GHGs such as meth- 
ane. The Environmental Protection Agency 
estimates that forest wildfire emissions in the 
lower 48 states and Alaska released an aver- 
age ot 105.5 million tonnes (range. 65.3 to 
152.8) of carbon dioxide into the air each 
year from 2000 to 2005 (US EPA 2007b). 
Another study indicates that annual wildfire 
CO, emissions from 2002 to 2006 may ac- 
tually average as high as 293 million tonnes 
per year, a major portion of which comes 
from forests (Wicdinmycr and Neff 2007). 

To take one example, the July 2007 An- 
gora wildfire in South Lake Tahoe affected 
only 3. 1 00 acres of forestland, yet it released 
an estimated 141.000 tonnes of carbon di- 
oxide and other GHGs into the atmosphere, 
and the decay of the trees killed by the fire 
could bring total emissions to 518,000 
tonnes (Bonnickscn 2008). This is equiva- 
lent to the GHG emissions generated annu- 
ally by 105,500 cars. In another example, 
Ronnicksen (2008) found that four Califor- 
nia wildfires emitted an average 65 tonnes of 
greenhouse gases per acre and that with the 
release of CO, from decay over the next 100 
years, the 144,825 burned acres will emit 35 
million tonnes of greenhouse gases — equiv- 


alent to the annual emissions from half of 
California's 14 million cars. In 2006, wild- 
fires burned nearly 10 million acres in the 
United States. 

The Intergovernmental Panel on Cli- 
mate Change describes the global impacts of 
smoke: 

Dcwmctioii of lord biorntu by burning 
rrlratct Urge quantities of COj and is esti- 
mated to create 10 percent of annual global 
methane emissions at well as 10 -20 percent 
of global NO. emissions. Thus, fire can 
have a significant effect on atmospheric 
chemistry (IPCC. 1992). The process is 
well known in terms of general cfFecii, but 
it Isas many uncertain parameters in rela- 
tion to specific lire events because fire ef- 
fects arc related to foci amounts, arrange- 
ments. and conditions as well as weather 
conditions at the time of combustion — all 
of which can be highly variable or unpre- 
dictable (Cioldatnmcr. 1990; Dixon and 
Krankiiu. 1993; Price et aL. 1998; Ncucn- 
schwandcr et al., 2000). (Sampson and 
Scholcs 2000. 271) 

The effeer of particulates on dimarc 
change is uncertain (Kaufman ct al. 2005). 
Some scientists contend that smoke reflects 
sunlight and reduces surface temperatures 
(Pearce 2005); others consider this phenom- 
enon only temporary or transitory and say 
that long-term warming can result (Cess ct 
al. 1 985); still others believe that smoke may 
provide cooling in lower latitudes but warm- 
ing in higher latitudes (R. Ncilson, US For- 
est Service, pers. comm., October 2, 2007). 

Wildfires in the United States and in 
many other parts of the world have been in- 
creasing in size and severity, and thus future 
wildfire emissions are likely to exceed cur- 
rent levels. Three strategics to reduce wild- 
fires and rheir GHG emissions can address 
this trend: 

• pretreatment of fuel reduction ar- 
eas — that is, removing some biomass before 
using prescribed fire; 


• smoke management — that is, adjust- 
ing the seasonal and daily timing of burns 
and using relative low-severity prescribed 
fires to reduce fuel consumption; and 

• harvesting small woody biomass for 
energy, or removing larger woody material 
(over 4 inches in diameter) for traditional 
forest products and burning residuals. 

Removing materials for biocncrgy ap- 
plications (described in Chapter 4) can re- 
duce the threat of catastrophic wildfires and 
the net smoke and GHG emissions. In ad- 
dition, active management of forest land- 
scapes has the potential to decrease the area 
burned in catastrophic wildfires by 50 to 60 
percent (Finney 2000). This reduces soil 
erosion and related watershed problems. 

Prescribed fire managers follow strin- 
gent air quality and burn plan requirements. 
In addition to detailed weather and fuel 
modeling, prescribed burn emissions must 
comply with federal and state air quality re- 
quirements. These requirements include 
maximum allowable concentrations of the 
nine pollutants regulated by National Am- 
bient Air Quality Standards (The Nature 
Conservancy n.d.; see also US EPA 2007c). 

To qualify’ for emission reduction cred- 
its for prescribed burns, managers must 
comply with federal and state emission and 
smoke reduction standards. The Clean Air 
Act requires that emission reductions be 
real, quantifiable, permanent, verifiable, and 
enforceable. Some states (c.g.. California. 
Florida, and Montana) have developed their 
own guidelines; however, the Environmen- 
tal Protection Agency has published only in- 
terim federal rules. 

Wildfire and Climate Trends 

Catastrophic wildland fires in the 
United States during the past decade have 
added tens of millions of tonnes of carbon 
dioxide and greenhouse gases to the atmo- 
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Table 5*1. largest fires in state history since 1960 


Year 

Fire 

Location 

Size (acres) 

2004 

Taylor Complex 

Alaska 

IJ05.592 

2006 

East Amarillo Complex 

Texas 

907.245 

200 S 

Southern Nevada Complex 

Nevada 

508.751 

2002 

Bimiit 

Oregon 

499.570 

2002 

Rodco-Chcdiiki 

Amorta 

468.638 

2007 

Murphy Complex' 

Idaho 

464.702 

2007 

Georgia Bay (fomplex* 

Georgia 

441.705 

2007 

Milford Flat 

Utah 

363.052 

2000 

Valley Complex (Bitterroot) 

Montana 

292.070 

2003 

Cedar 

California 

279.246 

2000 

24 Command 

Washington 

162.500 

2002 

Dayman 

Colorado 

137.760 

2000 

Kate* Batin 

Wyoming 

137^00 


* The Murphy Complex burned a tod] of 6S3. 100 *cm m Idaho and Nevada 

* The (kurpa Hay Oxnpln bumrd a lord of $64.45 0 octet in Georgia and Honda 
Soane: Compiled from National Inlcrapcmy Fire Ccnart 2007. 


sphere each year. Climate change, rural 
housing development, and human en- 
croachment into wildlands will only exacer- 
bate the problem (Field ct al. 2007). Wild- 
fires in the new millennium have even 
prompted new terms to categorize wildfires 
that arc far beyond the scale of conflagra- 
tions in recent human history. "Megafire," 
for example, refers to one very large fire or a 
group of fires that burn into a single fire; 
“fire complex" refers to a series of fires in a 
short period of time within a specific area 
that are managed as one large fire. 

Since 2000, at least 1 2 states have expe- 
rienced the largest wildfires in their modem 
history (Table 5-1). Six of the worst fire sea- 
sons (including 2007) in the past 47 years, 
based on area burned, have occurred since 
2000. Reduced rainfall and changes in sea- 


sonal weather patterns — primarily warmer, 
drier air masses — have influenced wildfire 
behavior. For example, the 2006 fire season 
started in January — an unusual time of year 
for catastrophic wildfires — when more than 
a million acres burned in Texas and Okla- 
homa. and extended drought and hot, dr)' 
weather in Georgia and Florida caused 
record fires from mid-April until July 2007. 

Figure 5-1 shows the effectiveness of 
prevention, presuppression, and other ef- 
forts in reducing the number of fires since 
the mid-1980s. However, it also illustrates 
how increased fuel loads, climate change, 
and other factors have increased the total 
area burned, which indicates an increase in 
megafires. Drought and climate change may 
increase the risk of insect and disease epi- 
demics. killing or weakening trees and add- 
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Figure 5- 1 . Ten-year averages of ocres burned and number of fires (Source: Compiled from 
National Interagency Fire Center 2007). 


ing to the dead fuel component. This often 
increases fire intensity and the GHG emis- 
sions released. Large-scale insect infestations 
can affect fire suppression tactics and fire- 
fighter safety because fuel loads have 
changed, increasing sporting potential and 
altering fire behavior and fireline intensity. 
Climate and weather influences will further 
complicate suppression challenges. 

Virtually all climate change models 
forecast an increase in wildfire activity, al- 
though IPCC cautions that “fire, insects and 
extreme events arc not well modeled" (East- 
erling ct al. 2007, 290). IPCC notes an in- 
crease in North American wildfires attribut- 
able, with “high confidence,” to climate 
change: “the forested area burned in the 
western U.S. from 1987 to 2003 is 6.7 times 
the area burned from 1970 to 1986” (Field 
et al. 2007, 623, citing Westerling et al. 
2006). 

F.vcn with a stable climate, the area 
burned and threats to humans may continue 
to increase with fuel buildup and human 
presence in wildlands. Encroachment and 
development, the proximity of population 
centers to wildlands, and more human- 
caused fires (both arson and accidental) all 
significantly increase the risk and conse- 
quences of wildfire, including the release of 
GHGs. It will take many years to reduce the 
tremendous fuel buildup in dry forest sys- 
tems (such as ponderosa pine) whose his- 
toric fire regimes, characterized by frequent 
low-intensity fires, were interrupted by more 
than a century of wildfire suppression, graz- 
ing. logging, and a cooler and moistcr cli- 
mate in the middle 1900s. Community 
wildfire protection planning, as authorized 
in the Healthy Forests Restoration Act of 
2003 (P.L. 108-148) and described by the 
Society of American Foresters (2004), can 
address this problem. However, under ex- 
treme fire behavior scenarios, which could 
be exacerbated by climate change, increased 
accumulations of hazardous fuels will cause 
ever-largcr wildfires. 

Not all climate models paint a bleak fu- 
ture for forests. Research by the US Forest 
Service’s Pacific Northwest Research Station 
indicates that the increase in precipitation 
associated with climate change may moder- 
ate fire behavior, even as the fire season 
lengthens and temperatures rise. Using the 
Mapped Atmosphere- Plant-Soil System 
(MAPSS) computer model, the Forest Ser- 
vice forecasts an increase in western woody 
and grass fuels (carbon capture) for the 21st 
century (USFS 2004). The pinion-juniper 
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Figure 5-2. Comparison of the percent of biomass burned worldwide from 1951-2000 
compared with projections for 2051-2100 (Source: Neilson 2007). 


forest type has already expanded its range in 
the West. MAPSS models predict a dramatic 
shift to coniferous forests (mostly dry forest 
types, such as pondcrosa pine) over the com- 
ing century. The forecasted changes lor the 
East, however, under the MAPSS "moder- 
ate" climate scenario — a rise in surface tem- 
perature of 4.2‘*C (7.5*F) and an 1 8 percent 
increase in precipitation — reach a "tipping 
point" in carbon balance. Under the 
MAPSS "considerable warming" scenario — 
5“C (9*F) and a 22 percent increase in pre- 
cipitation — a dramatic decrease in vegeta- 
tion density is predicted to result in a net 
carbon loss for the United States. However, 
climate projections differ: for example, the 
most recent IPCC scenarios project increas- 
ing drought in the US Southwest (IPCC 
2007). 

Wildfire is not unique to North Amer- 
ica. of course. For example, in summer 
2007, international attention was focused 
on Greece when wildfire killed 64 people, 
burned more than 450,000 acres, and 

shrouded ancient ruins, such as the site of 
the original Olympics, in smoke. Though 
the)' received more media attention, these 
fires added much less CO, to the atmo- 
sphere than the estimated 28.9 million acres 
(11.7 million hectares) of wildfires that 
burned in the Russian Federation that same 
year. Figure 5-2 illustrates how climate 
change may increase the amount of biomass 

burned by wildfires (Neilson 2007). A 2002 
international assessment estimated the 1998 
wildfires in Siberia “released dose to 180 
million ton|ne|s of carbon to the atmo- 
sphere which contributed to the formation 
of 520 million t[onncs] of carbon dioxide, 
50 million t(onncs) of carbon monoxide and 
other radiativcly active trace gases and aero- 
sol panicles" (Global Fire Monitoring Cen- 
ter 2003. 8). The Global Fire Monitoring 
Center predicts that wildfires in Russia may 


consume 15 million to 20 million hectares 
(37 million to 49 million acres) per year dur- 
ing the next decade, and that the areas af- 
fected by wildfires in the Russian Federation 
“will increase by at least 50 percent or dou- 
ble over the next three decades" (Global Fire 
Monitoring Center 2003, 1 1). 

Fuel Treatments 

In 2000. in response to catastrophic 
wildfires. President Clinton convened a 
team of experts to craft a plan to focus fed- 
eral efforts in preparing for and responding 
to wildfires. To protect communities and 
valued resources, the National Fire Plan rec- 
ommended the reduction of hazardous fu- 
els. which contribute to extreme fire behav- 
ior (SAF 2002). Federal agencies have 
emphasized fuel treatments under the plan, 
treating nearly 20 million acres from 2000 
to 2006; more than half of these treatments 
were in the wildland-urban interface (USD1 
and USES 2007). Treatments arc principally 
intended to protect communities from cata- 
strophic wildfire losses, but also serve to re- 
tain forest habitats across broader land- 
scapes. thus ensuring the watershed, 
recreational, and economic benefits of for- 
ests for future generations. 

Recently, federal agencies have shifted 
funds from land management programs, 
such as timber, wildlife, and recreation man- 
agement. to wildfire suppression and haz- 
ardous foci reduction. Federal agencies, es- 
pecially the US Forest Service, “arc 
compelled to transfer an ever-increasing 
amount of funds to fire suppression at the 
expense of other programs. In the past 18 
years, the wildfire management portion of 
the agency’s budget has gone from 13 per- 
cent to 45 percent” (McMahon 2007, 2). 

Despite large fire budget increases, ini- 
tial fire suppression success has remained rel- 
atively stable at around 98 percent; however. 


if fires escape initial efforts to contain them, 
large areas often burn. Climate change con- 
tributes to this challenge, as do administra- 
tive factors like reduced fire staffing, fewer 
elite crews trained to attack high-intensity 
wildfires, and inadequate resources for air 
attacks and logistical support. The Govern- 
ment Accountability Office has recognized 
the funding challenge: “as wildland fires be- 
come more frequent and severe as the cli- 
mate changes, the costs of firefighting and 
rehabilitating land [increase)" (GAO 
2007.31). 

Mason et al. (2006) sec substantial net 
benefits from foci removals despite the pos- 
sibility of very high treatment costs, justify- 
ing public investments in reducing the risk 
of fire. Although hazardous foci treatments 
can be costly because the srnal I -diameter ma- 
terial is expensive to remove and has little 
merchantable value, the foturc costs of wild- 
fire have been shown to be greater than the 
cost of treatments if one accounts for the 
many costs and benefits — not just rhe sav- 
ings in firefighting but also the avoided fa- 
talities, property losses, timber and wildlife 
habitat losses, postfire regeneration and re- 
habilitation costs, loss in community values, 
hydrological damage, and carbon emissions. 

Forest thinning and fuel reduction 
treatments often create similar posttreat- 
ment stand structures. Forest thinning re- 
duces competition for soil moisture and nu- 
trients. helping trees resist attacks from 
insects and disease and withstand drought 
and weather anomalies. Thinning also re- 
moves dead trees and increases average tree 
diameter, providing landowners with in- 
creased revenue. The principal objective of 
foci reduction treatments is to reduce “lad- 
der fuels” that increase the potential for a 
wildfire to reach into the crown. Additional 
objectives are to reduce crown bulk density 
and to open up the canopy so that fuels are 
no longer continuous. These actions reduce 
the potential for wind-driven fires to carry 
from tree to tree (Peterson ct al. 2005). Both 
treatments typically reduce stand densities 
from unnatural, overdense conditions of 
many hundreds of trees per acre to a fraction 
of that level (typically 25 to 60 trees per acre, 
depending on age and site conditions). A 
“thinning from below," or “low" thinning, 
can accomplish both fuel reduction and 
growth-and-yield objectives by removing 
the smaller trees in the stand. These types of 
thinnings arc ideal for biomass and small- 
wood markets because they use materials 
that might be consumed by wildfires (and 
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produce GHG emissions) and generate en- 
ergy with biomass (rather than fossil fuels). 
Studies have shown that woody biomass di- 
verted for use in a bioenergy plant can re- 
duce carbon emissions by 90 to 99 percent 
compared to open burning (Western Gover- 
nors' Association 2006). 

Fire is an essential ecological process in 
most forest landscapes, often serving as the 
primary recycling mechanism. Used appro- 
priately. prescribed fire can be an effective 
hazardous fuel reduction strategy and an 
ecologically sound process. However, as 
noted by the US Forest Serv ice and ’l"he Na- 
ture Conservancy, “short of rekindling pri- 
mordial fires, the best way now to reduce the 
density of our forest stands that currently 
support many more trees per acre than in 
historical times is through mechanical thin- 
ning" (Kaufmann ct al. 2005. 10). Even 
when mechanical methods of removal are 
employed, a follow-up prescribed fire is usu- 


ally recommended to complete the con- 
sumption of fine fuels and residual slash. 

Prescribed fire has numerous ecological 
benefits, including restoring native plant 
communities, stimulating the opening of se- 
rotinous cones, providing hare soil for seed- 
ling establishment, and reducing invasive 
species and competition for water and nutri- 
ents. However, significant reduction in soil 
carbon retention and potential carbon cap- 
ture (regrowth) can occur when wildfires or 
prescribed burns occur in dry soil condi- 
tions. In most cases, removing some of the 
fuels through mechanical means prior to 
prescribed fire can meet the ecological objec- 
tives while also reducing emissions. Other 
benefits of combining mechanical and pre- 
scribed fire treatments include reducing the 
threat of escaped fire, allowing for better 
protection of desired habitat components 
(such as snags and downed logs), and ensur- 
ing a more precise vegetative structure and 
treatment result. IPCC summarized the 


challenges and opportunities for carbon 
management: 

Where hiel removal n carried our. wildfire 
ignitions are leu likely to mull — and when 
they happen, they will often bum at low- 
ered merit ict, with reduced hid ennsump- 
lion, heat production, and tiHG com 
sions. Became fire management it an 
integral pan of foma management, it must 
he viewed in connection with other man- 
agement practices, including harvest and 
wood utilization, to evaluate its full carbon 
Hu* effect. (Sampson and Scholcs 2000. 

271) 


Mechanical fuel reduction treatments 
can provide an opportunity to produce val- 
ued-added forest products (engineered lum- 
ber, pulp and paper, furniture), bioenergy. 
and other bio-based products. These forest 
products (discussed in more detail in Chap- 
ters 3 and 4) are byproducts of effective fuel 
treatment strategics to protect communities 
from wildfires, yet also provide stable, living 
wage jobs in rural communities. 
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chapter^ 

Preventing GHG Emissions through 
Avoided Land-Use Change 


L and-use change from forests to non- 
forest uses releases forest-stored 
GHGs into the atmosphere. Glo- 
bally. forestland conversions released an es- 
timated 136 billion tonnes of carbon, or 33 
percent of the total emissions between 1850 
and 1 998 — more emissions than any other 
anthropogenic activity besides energy pro- 
duction (Watson et al. 2000). Currently, 
tropical deforestation releases an estimated 
2.6 billion tonnes of carbon annually (Malhi 
and Grace 2000). 

Recent land-use change trends in the 
United States differ from the global trends 
(Figure 6-1). In the United States, agricul- 


tural land is decreasing, and forestland and 
developed land are increasing. Developed 
and urban lands expanded from 73 million 
acres to 108 million acres from 1982 
through 2003, while nonfederal forestlands 
grew slighdy, from 402 million acres to 406 
million acres (NRCS 2007). Although the 
afforestation of agricultural lands offset the 
losses from development of forestlands, fu- 
ture afforestation opportunities will likely 
decrease. 

US Forests as GHG Sinks 

land uses offset approximately 14 per- 
cent of US GHG emissions in 2005 (US 


F.PA 2007b). Forests sequestered the vast 
majority of those emissions (T able 6-1). 

More carbon is stored in forests than in 
agricultural or developed land. Each year in 
the United States, forestlands sequester an 
additional 190 million tonnes of carbon in 
vegetation and soils (84 percent of all carbon 
sequestered by land use), whereas developed 
land sequesters only 12 percent (US EI'A 
2007b). Harvested biomass from forests also 
provides other offsets to GHG emissions 
when used for energy (see Chapter 4). Activ- 
ities on developed lands consume more fossil 
fuels and produce more associated emissions 
than activities on forestland. Future in- 
creases in forest-based carbon sequestration 
(based on forest growth) depend on the 
availability of forestland. Loss of forestland 
to other uses also limits the potential positive 
net sequestration effects of technological ad- 
vances in tree growth and silvicultural prac- 
tices. 

Forest conversion and land develop- 
ment liberate carbon from soil stocks. For 
example, soil cultivation releases 20 to 30 
percent of the carbon stored in soils. Malhi 
and Grace (2000) estimate that nearly 3 bil- 
lion tonnes of carbon is sequestered in the 
US Northeast's 1 17 million acres, 62 per- 
cent of which is forestland; ifall those forests 
were developed. 400 million to 600 million 
tonnes of sequestered carbon would be re- 
leased into the atmosphere from the soil 



Figure 6- 1 . C0 3 from lond-use change, total and per capita, 2000 (Source: Boumerl et ol. 
2005, 15). 


Table 6-1. Net GHG emissions from land uses (MfCO, eq.). 


Lutd-usc category 

1990 

1995 

2000 

2001 

2002 

2003 

2004 

2005 

Forestland 

(598.5) 

(717.5) 

(638.7) 

(645.7) 

(688.1) 

(687.0) 

(697.3) 

(698.7) 

Cropland 

(28.1) 

(37.4) 

(36.5) 

(38) 

(37.8) 

(383) 

(39.4) 

(39.4) 

Grassland 

0.1 

16.4 

16.3 

16.2 

16.2 

16.2 

16.1 

16.1 

Settlements (urban trees) 

(57.5) 

(67.8) 

(78-2) 

(80.2) 

(82.3) 

(84.4) 

(86.4) 

(88.5) 

Other (land- tilled yard trimming*, food scrap*) 

(22.8) 

(13-3) 

(10.5) 

(10.6) 

(I0l8) 

(9.3) 

(8.7) 

(8-8) 


Pjiraitmn injuju an <a|m»iu)i of GHGt (L«.. ettbom wiKO 
Sourer. US EFA 
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alone (Sampson and Kamp 2007). Addi- 
tional emissions would occur from the loss 
of tlic forest biomass, since a third ofa tree’s 
biomass is located in its root system (Malhi 
and Grace 2000). The net loss of these car- 
bon stocks would depend on the carbon 
emissions and sequestration characteristics 
of the new land use. 

Conversion of forestland to cropland is 
a case in point. Though not associated with 
forest biomass, nitrous oxide, which has a 
global warming potential (GWP) of 296, is 
produced naturally and emitted from soils 
by microbial processes. The application of 
nitrogen-based fertilizer to agricultural lands 
increases the concentration of nitrous oxide 
in the soil. Since 2000, the release of nitrous 
oxide from agricultural soil management has 
averaged 255 million tonnes of carbon 
equivalent. Within the same period, forest 
soils released nitrous oxide averaging 
300,000 tonnes of carbon equivalent (US 
EPA 2006). Conversion of forestlands to ag- 
ricultural lands, which is likely if energy pol- 
icies favor corn-based ethanol over cellulose- 
based ethanol, would increase the release of 
nitrous oxide. 

Forest soils can be a sink for methane, 
which has a GWP of 23. Worldwide, soils 
sequester 20 million to 60 million tonnes of 
atmospheric methane per year, equivalent to 
400 million to 1.300 million tonnes of car- 
bon (Reay ct al. 2001). Soil microbes cap- 
ture atmospheric methane in a process 
known as methane oxidation. Research has 
shown that forest soils arc more effective 
than other land uses in storing methane, par- 
ticularly in the well-aerated soils of temper- 
ate forests, and that the conversion of forest 
to other uses reduces methane oxidation. 
Experiments suggest that increased nitrogen 
inhibits the ability of the soil bacteria to ox- 
idize methane. Methane oxidization also di- 
minishes with increased soil moisture, such 
as in wetlands and peatlands. which tend to 
be methane sources (Bradford ct al. 2001; 
Reay et al. 2001). 

Forest vegetation also plays a vital role 
in affecting surface temperatures through its 
surface albedo. Forests tend to have a lower 
albedo than other land uses and thus reflect 
less shortwave radiation into the atmo- 
sphere. Although this effect can increase 
temperatures at the surface, particularly in 
tropical regions, atmospheric temperatures 
are reduced by the absorption of shortwave 
radiation. (Converting forestland to other 
uses increases surface albedo and reflection 
of shortwave radiation. This produces a net 


cooling of surface temperatures in some re- 
gions but also results in increased radiation 
in the atmosphere, similar to the effect of 
heat trapping from GHGs (Betts 2001). 

Threats to Retaining Forestland 

Increases in Land Value. Land values 
associated with low-density development in 
much of the United States have increased 
substantially in the past two decades while 
the value of land for timber production has 
remained stable or declined. For example, 
forestland in the US Southeast has been ap- 
praised for forest use at $4 1 5 per acre and for 
urban use at $36,216 (Alig and Plantinga 
2004). Similarly, there is a significant dis- 
parity in the Pacific Northwest between the 
values of land for timber production 
(S 1,000 per acre) and low-density residen- 
tial development ($20,000 per acre) (Par- 
tridge and MacGregor 2007). The forest- 
land conversion rate to urban and developed 
uses exceeded I million acres per year be- 
tween 1992 and 1997, and another 23 mil- 
lion acres of forestland nationwide is ex- 
pected to be lost by 2050 (Alig ct al. 2003). 
This conversion would cause significant net 
releases of GFIGs currently stored in these 
forests, as well as preclude future forest- 
based sequestration opportunities. 

Landowners generally convert forest- 
land to residential and commercial uses to 
capture increasing land values; however, 
damaging agents can also trigger conversion. 
When forests in the wildland-urban inter- 
face arc damaged by wildfire, insects, or 
other disturbances, the decision to sell land 
for development rather than invest for long- 
term reforestation can be attractive to land- 
owners. Since climate change may increase 
the prevalence of these disturbances, forest- 
land conversion may increase in the future. 

Land values associated with agricultural 
crop production can reverse the recent crop- 
land-to-forcstland trend. For example, a 
1999 study of Alabama Conservation Re- 
serve Program participation found that 89 
percent of acreage enrolled in tree planting 
was likely to remain in forests and the re- 
mainder would return to agricultural use 

(Onianwaand Whcclock 1999). Recent in- 
creases in agricultural crop production, es- 
pecially corn and soybeans, and the develop- 
ment of new energy crops, such as 
switchgrass, may increase reversion rates to 
cropland. Although agricultural land is gen- 
erally viewed as more environmentally desir- 
able than developed land use, cultivation re- 
leases organic carbon into the atmosphere. 


Soils contain up to 60 percent of the carbon 
stored in temperate forests (IjI 2005). 
When tillage occurs on recently convened 
forestland, 24 to 43 percent of the soil or- 
ganic carbon is emitted. In the Southeast, 
first-year soil-based carbon losses of 9 tonnes 
per acre arc common but have been mea- 
sured as high as 15 tonnes per acre. Soil- 
based carbon losses decrease in subsequent 
years (Franzluebbers 2005). 

Effects of Taxation. Property taxes and 
other tax policies may increase the cost of 
maintaining forestland and contribute to 
decisions that lead to forestland loss. The 
annual property tax on forestland is fre- 
quently the largest annual management ex- 
pense in a forestry investment and results in 
poor financial returns followed by shifts 
away from forest investments (Gayer ct al. 
1987). Landowners are sometimes forced to 
sell their lands to pay the federal estate tax 
imposed after inheritance of forestland. For 
example, one study determined that 1 6 per- 
cent of Mississippi forestland owners who 
owed estate taxes sold land and/or timber to 
comply with the requirements (Cushing ct 
al. 1998). 

Changes in Ownership. Ownership 
stmeture affects forestland retention. Nearly 
two-thirds of the 620 million acres of forest- 
land in the United States is privately owned, 
with 4 of ever)- 10 forested acres being 
owned by “family" forest owners. In 2004, 
the average age of family forest owners was 
60 years (Butler and Leatherberry 2004). In- 
heritance patterns and laws will likely in- 
crease the number of owners controlling 
smaller and smaller tracts. There is little ev- 
idence that the new generation of landown- 
ers will pursue commercial forest manage- 
ment as a primary objective. Furthermore, 
the logistics of implementing forest manage- 
ment practices become more difficult as for- 
est tract size decreases. Even where refores- 
tation vendors and timber harvesting 
companies have the ability to operate on 
small tracts, the high costs of these opera- 
tions arc often prohibitive and further en- 
courage the abandonment of forestland 
management (Cubbage ct al. 1989). Never- 
theless, some future owners of small tracts 
may pursue forest management to support 
other goals, such as wildlife habitat improve- 
ment. Encouragement and assistance to help 
these small landowners pursue forestry on 
their lands can help maintain sequestration 
and storage of carbon and other GFIGs. 

The structure of corporate forestland 
ownership is also changing. Most vertically 
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integrated forest products companies within 
the United States have sold large portions of 
their forestland holdings within the past 1 5 
years. Within the South alone, more than 
18.4 million acres of industrial forestland 
was sold between 1996 and 2005 (Clutter ct 
al. 2005). The majority of this industrial for- 
estland has been sold to timber investment 
management organizations (TIMOs) and 
real estate investment trusts (REITs), which 
usually pursue forest uses under a 10- to 1 5- 
ycar planning horizon. The financial objec- 
tives of some financial organizations could 
increase pressures for land-use change to de- 
velopment (Clutter ct al. 2005). 

Tools for Forest Retention 

Forestland retention can occur in vari- 
ous ways — through public ownership of for- 
ests, higher values of forest products grown 
in private forests, land-use planning and re- 
lated regulations on private forestlands, 
monetary incentives to capture the values of 
ecological services, and conservation ease- 
ments, whether alone or as a part of other 
value programs. 

Public Forest Ownership. Publicly 
owned forestland in the National Forest Sys- 
tem and other federal and state ownerships is 
the least likely to be converted to other uses. 
Existing public forests sequester an esti- 
mated 40 million tonnes of carbon each year 
(Smith and Heath 2004). Efforts by states to 
purchase private forests continue in some ar- 
eas, such as Washington State. However, 
concerns have been raised about the loss of 
the economic development values of forest 
production areas, diminished private owner- 
ship tax base values, and the need for gov- 
ernment funding in other areas. This means 
efforts to prevent GHG releases from forest- 
land conversion must focus primarily on re- 
taining privately owned forestlands. 

Income from Forest Products. The 
objectives of the private individuals and or- 
ganizations that own forests range from tim- 
ber production to recreational uses. Finan- 
cial returns associated with forestland 
ownership arc important to the forest indus- 
try and to TIMOs and REITs (Clutter ct al. 
2005). A National Woodland Owners sur- 
vey indicates that approximately 30 percent 
of US family forestlands arc owned by those 


who consider timber production very im- 
portant or important. Thu number in- 
creases to 4 1 percent in the South, where the 
majority of forestland is privately owned 
(Butler and Leatherberry 2004). Maintain- 
ing or increasing the income potential from 
forest products provides incentives for for- 
estland retention by these owners. Recent 
globalization and wood product substitu- 
tion trends have reduced the income poten- 
tial from traditional US forest-grown prod- 
ucts (Haynes et al. 2007). However, recent 
advancements in developing new products, 
such as ccllulosic ethanol and engineered 
wood products, may add value to working 
forests. Bioenergy- related products can be 
produced from portions of trees that have 
been traditionally considered nonmcrchant- 
able, as well as from the merchantable por- 
tions of trees. Sustainable utilization of 
working forests for a combination of wood 
products, including bioenergy, can improve 
forest landowners' returns on their land, bol- 
ster continued interest in forest manage- 
ment, thwart conversion to other uses, and 
prevent potential carbon emissions. 

Land-Use Policy and Planning. 
Land-use planning and associated regula- 
tions have been used on large and small 
scales to restrict development and prevent 
the conversion of forestlands. Oregon’s 
land-use planning program uses a regulatory' 
approach to retain forest and agricultural 
lands. Cathcart et al. (2007) estimated that 
Oregon’s program will prevent the conver- 
sion of 204.688 acres of forestland between 
2004 and 2024. However, land-use regula- 
tion can restrict forest landowners' manage- 
ment options and may increase forestland 
conversion (Mortimer et al. 2006; Prislcy ct 
al. 2006). 

I .oca I governments have developed 
transfer of development right (TDR) sys- 
tems to protect forestland and farmland near 
the wildland-urban interface (Daniels and 
lapping 2005). TDRs arc usually imple- 
mented through land-use planning and al- 
low highcr-than-usual-density development 
in certain areas in exchange for the develop- 
er's purchasing development rights from 
owners of nearby forests and farms (Daniels 
1991). 


Value of Ecological Services. Forests 
provide an array of ecological services, such 
as purifying air and water, protecting soil, 
and providing habitat for wildlife. These ser- 
vices have long been recognized and have 
been both regulated and subsidized by fed- 
eral, state, and local governments. However, 
only recently have projects been developed 
to capture the real value of these services for 
private landowners. For example, an Envi- 
ronmental Protection Agency program al- 
lows commercial and residential developers 
who destroy wetlands to pay forestland own- 
ers to create and maintain wetland forests 
and forest riparian arras (US EPA 1990). 

As Chapter 8 details, some markets for 
forest carbon offset projects provide land- 
owners the ability to “capture” the ecological 
value that their lands provide by sequester- 
ing GHGs. These markets may provide the 
additional income that encourage private 
landowners to retain forests. 

Conservation Easements. Conserva- 
tion easements prevent the future develop- 
ment of private lands by imposing limita- 
tions on land uses and development rights 
(Sauer 2002). Lind under conservation 
casements in the United States more than 
doubled, from 2.6 million acres to 6.2 mil- 
lion acres between 2000 and 2005 (Alvarez 
2007). Conservation casements provide 
landowners tax benefits and allow landown- 
ers and easement holders to tailor develop- 
ment restrictions to meet the needs of each 
situation. The casements arc typically estab- 
lished in perpetuity and arc not easily 
changed after initiated. Working- forest con- 
servation easements and the accompanying 
management plans generally allow for the 
management of forests for a variety of uses 
(timber, recreation, wildlife habitat) while 
preventing commercial and residential uses 
(Mortimer ct al. 2007). Other conservation 
easements arc designed to allow the ecosys- 
tem to change naturally over time with little 
or no vegetation management. Although 
conservation casements are voluntary legal 
mechanisms, the)’ may be required as a con- 
dition of participation in other conservation 
programs, such as the trading of develop- 
ment rights and environmental mitigation 
programs. 
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Reducing Atmospheric GHGs 
through Sequestration 


P revious chapters have evaluated the 
roles of forests and forest products in 
preventing GWG emissions through 
wood substitution, biomass substitution, 
modification of wildfire behavior, and 
avoided land-use change. This chapter con- 
siders the role of forests and forest products 
in reducing GHG emissions. Among all pos- 
sible options for reducing or mitigating 
GHG emissions, forests arc unique in that 
they contribute to both goals while simulta- 
neously providing essential environmental 
and social benefits, including dean water, 
wildlife habitat, recreation, forest products, 
and other values and uses. 

Forest Carbon Pools 

As the most efficient natural land-based 
carbon sink, forests plav an important role in 
global carbon cycling. The world's forests 
cover 4. 1 00 million hectares (Mha) and con- 
tain 80 percent of all above-ground carbon 
(Dixon ct al. 1994). The greatest threat to 
forests is land-use change and deforestation 
in the tropics, which contribute about 18 
percent of global greenhouse gas emissions 
(Stem ct al. 2006). Consequently, forests arc 
critical to stabilizing carbon dioxide and ox- 
ygen in Earth's atmosphere. 

Globally, forest vegetation and soils 
contain about 1.146.000 million tonnes 
(Ml) of carbon, with approximately 37 per- 
cent of this carbon in low-latitude forests. 1 4 
percent in mid latitudes, and 49 percent at 
high latitudes (Dixon ct al. 1994). The 
greatest changes in forest sequestration and 
storage over time have been due to changes 
in land use and land cover, particularly from 
forest to agriculture (Caspcrsen ct al. 2000: 
Bolstad and Vosc 2005). More recently, 
changes arc due to conversion from forest to 
urban development, dams, highways, and 
other infrastructure. 

Forestland in the United States covers 


302.3 Mha (33 percent) of the land base. 
These forests contain 71.000 MtC, with 
about 35 percent in living biomass. 51 per- 
cent in the soil, and 1 3 percent in dead ma- 
terial including the forest floor (Heath. 
Smith ct al. 2003). The average rate of se- 
questration from 1953 to 1997, not includ- 
ing wood products, is estimated at 155 
MtC/yr (Heath. Smith et al. 2003). A simi- 
lar estimate from direct measures in 28 east- 
ern forests during the late 1980s to early 
1 990s indicated a net uptake of 1 70 MtC/yr 
above ground (Holland et al. 1999). 

Productive, non reserved forestland 
(timbcrland) in the United States consti- 
tutes 204 Mha and is commonly considered 
the forest base potentially available for man- 
agement. The average rate of carbon uptake 
on timbcrland is approximately 0.53 tC/ha/ 
yr, with a potential uptake capacity (esti- 
mated by IPCC 2000) of 1 08. l ’ tC/ha 
(Kimble ct al. 2003). 

Because the area of US forests is so vast, 
even small increases in carbon sequestration 
and storage per hectare add up to substantial 
quantities. Private forestland holds 63 per- 
cent of total forest carbon, indicating the 
importance of private lands in policies or in- 
centives aimed at sequestering carbon. In 
western forests, most carbon per unit area is 
in the hcmlock-Sitka spruce type, which has 
353.6 tC/ha: chaparral has 105.6 tC/ha. In 
eastern forests, aspen-birch has 309 tC/ha, 
and loblolly-shortlcaf pine carries 163 tC/ha 
(Heath, Smith ct al. 2003). 

Urban forests arc increasingly being 
recognized as important carbon sinks: they 
cover about 28 Mha, with tree cover averag- 
ing 27 percent (Birdscy and Lewis 2003: 
Kimble ct al. 2003). This tree cover qualifies 
them as “forestland." which b often defined 
as cover exceeding 10 percent. Nowak and 
Crane (2002) estimate that urban trees, 
which cover 3.5 percent of the US land base. 


store 700 MtC with an annual sequestration 
rate of 22.8 MtC/yr. The potential for ex- 
panding the cover and extent of urban for- 
ests for both direct and indirect benefits on 
mitigating climate change makes them in- 
creasingly important and potentially cost-ef- 
fective in sequestering and storing carbon 
(McHalc et al. 2007). 

Typically, forest soils contain a high 
proportion of carbon, and management 
practices arc consequently very important in 
their potential effects on carbon storage. 
Within forest biomes as a whole, 68 percent 
of the carbon is in the soil, but the propor- 
tion is 50 percent in tropical forests, 63 per- 
cent in temperate forests, and 84 percent in 
boreal forests (Kimble ct al. 2003). In south- 
ern Appalachia. Bolstad and Vosc (2005) es- 
timated the average allocation of carbon in 
above-ground biomass at 37 percent, min- 
eral soil 44 percent, coarse roots 10 percent, 
surface litter 8 percent, and fine roots t per- 
cent: percentages varied depending upon the 
forest system. The potential net carbon se- 
questration in forest soils is 48.9 to 185.8 
MtC/yr, with an average of 105.9 MtC/yr 
(Heath. Kimble et al. 2003). Immediately 
after harvesting, carbon in soils increases, 
then declines below initial values for about a 
decade, and ultimately increases (Heath and 
Smith 2000). Given the high proportion of 
carbon in forest soils, management of forest 
ecosystems should limit exposure and po- 
tential for increased soil temperature, which 
increases rates of decomposition, soil respi- 
ration, and erosion (Birdscy ct al. 2006). 

Forest COj Uptake and Sequestra- 
tion. In the process of photosynthesis, trees 
take up C0 2 from the air and. in the pres- 
ence of light, water, and nutrients, manufac- 
ture carbohydrates that arc used for metab- 
olism and growth of both above- and below- 
ground organs. Concurrently with taking up 
C0 2 , trees utilize some carbohydrates in 


148 Journal of Fomny • April/May 2008 



114 


metabolism and give off CO, in respiration. 
Consequently, in evaluating the capacity of 
trees and forests to sequester and store car- 
bon. the important metric is net carbon up- 
take and storage. 

Because the chemical reactions of respi- 
ration are temperature driven, increases in 
air temperature critically affect net uptake 
and storage of carbon. Studies on Douglas- 
fir and pine trees in Washington and Cali- 
fornia have shown that net CO, uptake is 
markedly lower in midday under conditions 
of summer stress, when temperatures arc 
high and water content in both air and soil is 
low (Helms 1965). With climate change- 
induced higher temperatures, environmen- 
tal stress is likely to increase. This will lower 
the capacity of plants to have positive net 
gains in carbon uptake, which could con- 
tribute to changes in forest type boundaries. 
The trend is offset to some extent by a gen- 
eral rise in worldwide forest productivity 
due to CO, fertilization and nitrogen depo- 
sition — both, ironically, products of an- 
thropogenic atmospheric pollution. For ex- 
ample. conifer plantations in northern 
Britain arc reportedly growing 20 to 40 per- 
cent faster than in the 1930s because of in- 
creased nitrogen deposition, atmospheric 
CO_j. and temperature (Canncll ct al. 1998). 

Net rates of CO, uptake by broad-leaf 
trees arc commonly greater than those of 
conifers, but because hardwoods are gener- 
ally deciduous while conifers arc commonly 
evergreen, the overall capacity for carbon se- 
questration can be similar. Mixed-species, 
mixed-age stands tend to have higher capac- 
ity for carbon uptake and storage because of 
their higher leaf area. 

The capacity of stands to sequester car- 
bon is a function of the productivity of the 
site and the potential size of the various 
pools, including soil, litter, down woody 
material, standing dead wood, live stems, 
branches, and foliage. In part, this is related 
to the capacity' of stands to grow leaf area: 
the more leaves, the greater the stand capac- 
ity for photosynthesis and biomass produc- 
tion. but also the greater loss of CO, in res- 
piration. Other stand dynamics that can 
influence sequestration capacity include age 
class distribution and shade tolerance. In the 
long run, stands of shade-tolerant species 
growing on high-quality sites typically have 
more leaf area, grow more wood, and seques- 
ter more carbon than stands of shade-intol- 
erant species. On similar sites, stands of in- 
tolerant species initially have higher rates of 
wood production and carbon sequestration. 




Figure 7-1. (a) Carbon sequestration rates, 
(b) Carbon accumulation rates for loblolly 
pine (Source: Richards et al. 1993). 

which culminate earlier but do not grow as 
much wood, overall, as shade-tolerant spe- 
cies. 

The rate of C0 2 uptake by trees and 
stands is primarily a function of species, site 
quality, temperature, and availability of wa- 
ter and nutrients. Young trees and young 
stands have higher rates of carbon sequestra- 
tion but lower levels of total amount stored; 
older trees and older stands have lower rates 
of net uptake because, as trees age, mortality 
and respiration arc higher. However, older 
stands have higher carbon storage, providing 
carbon is not lost to insect depredations or 
wildfire. 

Figure 7-1 illustrates two important 
principles. First, young trees, and fully 
stocked stands of young trees, have high 
rates of net carbon uptake that culminate 
earlier for rapidly growing shade-intolerant 
pines than for less rapidly growing, more 
shade- tolerant trees, which are initially 
slower growing but culminate growth later 
and sequester more carbon overall (Figure 
7-la). Thus management practices using 
very short rotations of trees such as poplars 
and cucalypts arc appropriate for intensive 
biomass production. Second is a general re- 
lationship involving long rotations starting 
from bare ground: the total amount of car- 
bon accumulated in a given stand increases 
over time and reaches a plateau, after which 
net carbon accumulation remains relatively 
constant as net CO, uptake tends to zero 


because of increases in stand respiration, 
mortality, and decay (Figure 7-lb). Indeed, 
the first State of the Carbon Cycle Report 
acknowledges that carbon absorption by 
vegetation, primarily in the form of forest 
growth, is expected to decline over time be- 
cause maturing forests grow more slowly, 
take up less carbon dioxide from the atmo- 
sphere, and might become carbon neutral 
(King ct al. 2007). The report suggests that 
older forests could become a net carbon 
source because of emissions from wildfires. 
Figure 7- lb also shows the effect of two 
thinnings on carbon accumulation. In par- 
ticular, after thinning, between stand ages 
45 and 90 years for loblolly pine, the rate of 
carbon accumulation reverts to the level for 
stand ages 20 to 45 years. These general re- 
lationships arc similar to those governing the 
familiar relationships between periodic and 
mean annual wood increment. 

Carbon Release from Forests. Forests 
also release carbon and can become net 
sources of carbon to the atmosphere, partic- 
ularly after a disturbance or in newly regen- 
erated stands when soils arc exposed during 
harvesting and site preparation. After distur- 
bance. hetcrotrophicsoil respiration is great- 
est in young forests and declines as forests 
age. Prcgitzer and Euskirchen (2004) re- 
ported that mean temperate net ecosystem 
productivity in forests aged 0-10, 11-30, 
31-70. 71-120. and 121-200 years was 
— 1 .9. 4.5. 2.4. 1 .9. and 1 .7 MgC/ha/yr, re- 
spectively. As forests become older, the 
amount of carbon released through respira- 
tion and decay can exceed that taken up in 
photosynthesis, and the total accumulated 
carbon levels off. This situation becomes 
more likely as stands grow overly dense and 
lose vigor, and it will become more probable 
in areas where climate change causes higher 
temperatures. However, as maturing forests 
become less productive, they may continue 
to accumulate carbon in coarse woody de- 
bris, the forest floor, and the soil. 

Wildfires arc the greatest cause of car- 
bon release. In 2006. 96.385 wildfires 
burned 3,997,467 ha in the United States. 
Although 83 percent were human-caused, 
aggressive fire suppression policies over past 
decades and other factors have resulted in 
greatly increased fire hazard conditions that 
tend to make wildfires catastrophic and 
stand-replacing. From 1997 to 2006, 
24,122,967 ha burned (National Inter- 
agency Fire Center 2007). The amount of 
carbon released by wildfires is difficult to es- 
timate because of the great variability in fire 
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intensity and fuel loads. It is estimated that 
every dr)' ton of forest biomass burned re- 
leases roughly 1.3 to 1.5 tonnes of CO,, 
0.05 to 0.18 tonnes of carbon monoxide, 
and 0.003 to 0.01 tonnes of methane 
(Sampson 2004). Average emissions might 
be 29 tonnes of CO, equivalent per hectare 
(Sampson 2004). Therefore, the amount of 
greenhouse gases emitted in 2006 through 
wildfires could be 1 28 MK X > 

Climate change-induced increases in 
wildfire occurrence and intensity will in- 
crease the tendency for forests to become a 
source rather than a sink for carbon (Dale ct 
al. 2001; Niischkc and Innes 2006; Wester- 
ling ct al. 2006). Changes in the fire regime 
could even overshadow the direct effects of 
climate change on species distribution and 
migration (Dale et al. 2001; Nitschkc and 
Innes 2006). Limiting the extent of wildfires 
through forest management would therefore 
contribute greatly to mitigating climate 
change. For example. Lippke ct al. (2006) 
estimated that, primarily as a result of re- 
duced forest fire emissions and increased 
long-lived forest production, 56 percent 
more carbon could be stored over a 50-year 
period in a managed than in an unmanaged 
forest in eastern Washington. 

Historically, insects and disease have 
caused mortality on approximately 1.6 
Mha/yr in the United States (Birdscy and 
l-cwis 2003). Recent years have seen a num- 
ber of large outbreaks of pine beetles and 
other insects that appear to be directly re- 
lated to a warming climate. In 2006. the 
mountain pine beetle epidemic in British 
Columbia destroyed 9.2 Mha of lodgcpole 
pine forests, for a cumulative effect of 14 
Mha (Carrol et al. 2004; BC Ministry of 
Forests and Range 2007). In 2003. 1 .5 Mha 
of pinyon pine forests in eight states of the 
Southwest was affected, with mortality 
reaching 90 percent. Tree mortality caused 
by insects and disease in recent years thus 
equals or exceeds that caused by wildfires. 

Other important forest disturbances in- 
clude hurricanes, ice storms, droughts, and 
Hoods. In 2005, Hurricane Katrina affected 
2 Mha of forest in Mississippi. Ixmisiana. 
and Alabama, killing or severely damaging 
approximately 320 million large trees and 
releasing, over time, approximately 105 mil- 
lion tonnes of carbon dioxide to the atmo- 
sphere — roughly the net annual sink in US 
forest trees (Chambers et al. 2007). Harvest- 
ing occurs on approximately 4 Mha/yr. with 
62 percent being partial harvests. Interest- 


ingly. the area harvested annually in 1907 
was 3.8 Mha (Birdscy and Lewis 2003). 

In general, forests may be either carbon 
sinks or sources, depending on their age and 
health. Unmanaged, older forests can be- 
come net carbon sources, especially if prob- 
able losses due to wildfires are included 
(Oneil et al. 2007). Because of the variable 
conditions of US forests, particularly over- 
stocking on federal lands, forest manage- 
ment has substantial opportunities to both 
enhance sequestration and reduce carbon 
emissions, particularly by reducing carbon 
lost because of wildfires, insect and diseases, 
and avoided conversion of forests to other 
land uses. 

Enhancing Storage and 
Reducing Emissions 

Forests of all ages and types have re- 
markable capacity to sequester and store car- 
bon. F.nhanccmcnt of this capacity depends 
on ensuring full stocking, maintaining 
health, and reducing losses due to tree mor- 
tality. wildfires, insea, and disease. Address- 
ing each of these issues requires management 
that controls stand density by prudent tree 
removal; this provides society with renew- 
able products, including lumber, engineered 
composites, paper, and energy, even as the 
stand continues to sequester carbon. Above 
all. enhancing the role of forests in reducing 
GHGs requires keeping forests as forests, 
avoiding conversion to other land uses, in- 
creasing the forestland base through affores- 
tation. restoring degraded lands, and in- 
creasing tree density on understocked areas. 

The Western Forestry leadership Coa- 
lition (2007) suggests that two aaive forest 
management approaches should be consid- 
ered to enable forests to provide ecological, 
social, and economic benefits to society in 
the face of the environmental stress associ- 
ated with climate change. The first approach 
is adaptation, which ins'olvcs positioning 
forests to become more healthy, resistant, 
and resilient. The second is mitigation, in 
which forests and forest products arc used to 
sequester carbon, provide renewable energy 
through biomass, and avoid carbon losses 
due to fire, mortality, and conversion. On 
any ghen area of forestland, adaptation and 
mitigation objectives at the same time could 
be either complementary or incompatible. A 
complementary situation would occur 
where aaivitics to maintain healthy, resil- 
ient forests also reduced the risk of unchar- 
acteristically severe wildfire. CO, emissions. 


and damage to watersheds, and where the 
byproducts of such activities arc used to off- 
set fossil fud burning. Incompatible compe- 
tition could occur, for example, on some 
parts of national forests, where the objectives 
of sequestering high levels of carbon may 
conHia with adaptation needs that require 
reducing carbon stocks. 

Adaptation. As described in Chapter 2, 
climate change will likely create stress on for- 
est systems, changing competitive relation- 
ships among species and altering the tenden- 
cies for species to be more or less successful 
in a given locality. In general, species are ex- 
pected to move northward in latitude and 
upward in elevation, although there will 
likely be opportunistic expansions and con- 
tractions of species and communities as hab- 
itat suitability changes. Scientists suggest 
that existing biological communities will 
change as individual species move in re- 
sponse to changing climatic conditions and 
chance events. Thus, existing communities 
are likely to disassemble, species by species, 
and then reassemble, perhaps into commu- 
nities or "novel ecosystems" that have no an- 
alog today (Hobbs et al. 2006). This makes 
predicting future plant associations exceed- 
ingly difficult. 

An important question is whether man- 
agement can help forest systems adapt to 
new environmental conditions. Can man- 
agement protect, enhance, modify, or adapt 
to changing ecosystem values? Because past 
experience may no longer be a valid basis for 
management planning (Pcrschel ct al. 2007; 
Millar et al. 2007), the first task is anticipat- 
ing what kinds of changes can be used as a 
basis for informed decisionmaking. In par- 
ticular, Brcshears ct al. (2005) ask. can we 
identify what triggers ecosystem change and 
how well can we judge the extent of change? 
It is perhaps especially important to identify 
the potential response of overstory, or “key- 
stone," species — those that will rapidly alter 
ecosystem type if they lose vigor or die (Brc- 
shcarsctal. 2005). By the end of the century, 
the climate of 55 percent of western US 
landscapes may be incompatible with to- 
day's vegetation (Rehfeldt ct al. 2006). 
Therefore, predicting the composition and 
distribution of future plant communities 
from contemporary climate profiles in large, 
heterogeneous physiographic regions may 
be impossibly complex (Rehfeldt ct al. 
2006). 

Already, past protracted droughts and 
water stress have triggered large-scale dieoffs 
and landscape changes. In the Southwest, 
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massive outbreaks of bark beetle infestations 
have occurred in ponderosa pine and pinyon 
pine. Not only arc these accompanied by 
possible shifts in forest ecotones. but there 
arc other ramifications as well, including po- 
tential runoff and erosion, effects on associ- 
ated wildlife, changed competitive relations 
of understory species, and altered dynamics 
of carbon sequestration and storage. Simi- 
larly, changed climate, particularly warmer 
winters, appears to be responsible for trig- 
gering the current epidemic outbreaks of 
mountain pine beetle in the lodgcpolc for- 
ests of British Columbia and Colorado. 

Consideration of how management 
might address changed climate- ecosystem 
relations focuses attention on modeling. 
However, land managers should use model 
results and generalizations regarding climate 
change with great caution. Model projec- 
tions at global and regional scales may indi- 
cate climate trends with confidence, but it is 
much more difficult to assess trends at the 
local scales important to land managers. 
This is particularly important in topograph- 
ically complex mountainous areas, where 
high-quality, daily meteorological data at 
fine spatial scales are needed (Daly et al. 
2007). It is even more difficult to assess 
trends in biotic responses to anticipated cli- 
mate change and, with confidence, judge the 
likelihood of shifts in species and communi- 
ties of forest biota at spatial scales consistent 
with local management and ownerships. 
Management is further complicated by the 
need to understand interactions among 
landscape fragmentation and population 
mobility and dynamics (Halpin 1997). Re- 
sponding may incur greater risk than doing 
nothing (Spittlehouse and Stewart 2003). 

Nevertheless, models can provide very 
useful guides. An example is the work of Rch- 
fcldt et al. (2006), who modeled 35 expres- 
sions of temperature, precipitation, and 
their interactions in the context of plant-cli- 
mate relations for the western United States. 
They showed that global warming should 
increase the abundance of montane forests 
and grasslands at the expense of subalpinc, 
alpine, tundra, and arid woodlands. Impor- 
tant factors were the ratio of summer to an- 
nual precipitation and the summer-winter 
temperature differential, together with com- 
plex interactions. Rchfcldt et al. suggest that 
although future vegetation may retain the 
general characteristics of desens, grasslands, 
and forests, it is commonly likely to suppon 
quite different plant associations. As climate 
changes, plant fitness may deteriorate. 


which activates evolutionary processes. 
Modeling efforts arc becoming increasingly 
sophisticated, and rapid advances are being 
made in predictive capacity. To better guide 
understanding and response to change, in- 
creased capability is needed in analysis at the 
landscape rather than the regional levd (Rch- 
fcldt et al. 2006). A good example is the ef- 
fective use of models for the Greater Yellow- 
stone Ecosystem, where temperature and 
temperature-related variables have been 
used to describe the distribution of white- 
bark pine in relation to tree line (Schragct al. 
2007). Insights into the adaptation of plants 
to changing conditions can also be obtained 
by reexamining the relative performance of 
species and varieties planted in seed orchards 
and progeny test sites, and consulting stud- 
ies of range-wide comparisons. 

So. how might management adapt to 
possible climate changes? A prudent ap- 
proach is that the greater the uncertainty and 
risk, the greater the flexibility in setting both 
short-term and longer-term goals and deci- 
sions (Perschel et al. 2007; Millar et al. 
2007). No single solution is likely to fit all 
future challenges, and it is best to mix strat- 
egies (Millar et al. 2007). Three adaptive 
strategies based on understanding ecological 
processes rather than structure and function 
are currently being discussed (Perschel et al. 
2007; Millar et al. 2007): increasing resis- 
tance. increasing resilience, and assisting mi- 
gration. 

Increase resistance. Resistance is the ca- 
pacity of an ecosystem to avoid or withstand 
disturbance, such as anticipated increased 
insect and disease epidemics and wildfires. 
Management actions would aim at forestall- 
ing damage and protecting valued resources, 
such as water, endangered species, wildland- 
urban interface areas, and special forest 
stands. Treatments to be considered include 
thinning of overstocked stands, prescribed 
burning, removal of invasive species, and 
restoration of native species. Since it may 
not be feasible to conduct treatments at the 
landscape scale because of fragmented own- 
erships and jurisdictions, implementation of 
this strategy could include identifying which 
populations arc most at risk and which areas 
in the landscape arc more likely to be buff- 
ered against the effects of changes in climate 
(and thus act as refugia). 

The likely benefit of this approach is 
that it is proactive (planned and imple- 
mented before a disturbance event) and has a 
high probability of being successful. A po- 
tential drawback is that the scale of the dis- 


turbance could be sufficiently large to over- 
come the capacity of the forest to resist its 
effects, with negative consequences for the 
forested ecosystem. 

Increase resilience. Resilience is the ca- 
pacity of an ecosystem to regain functioning 
and development after disturbance. Man- 
agement actions would aim at retaining de- 
sired species even if sites become less opti- 
mal. Possible treatments include 1) 
promoting diversity in species and age 
classes when replanting or conducting other 
treatments after a disturbance event; 2) 
broadening genetic variability of seedlings 
when reforesting after harvesting, fires, or 
other disturbances; 3) supporting existing 
forest communities while allowing transi- 
tions to new forest types; 4) identifying and 
enhancing possible refugia prior to distur- 
bance; and 5) enhancing landscape connec- 
tivity so that ecological movement can take 
place unimpeded across the landscape, in- 
cluding prevention of further forest frag- 
mentation and restoration of ecosystem pro- 
cesses, such as watershed function and 
hydrologic processes. 

Likely benefits arc that management 
can identify and plan actions in advance of a 
disturbance and then implement postdistur- 
bance treatments. Planning postdisturbance 
actions focuses attention on which system 
components are most likely to be altered 
when changes might come about. Potential 
drawbacks arc that actions may be taken to 
restore or enhance ecosystems based on past 
climate and experience, whereas climate 
change may be driving the area toward new 
assemblages of species. Managers should 
identify the appropriate vegetation commu- 
nities needed for restoration forestry in con- 
ditions of change. 

Assist migration. What might be needed 
to enable an ecosystem to adapt to changed 
conditions? Management actions would 
seek to facilitate the transition of an ecosys- 
tem from current to new conditions. Con- 
sideration would be given to introducing 
different, better-adapted species, expanding 
genetic diversity, encouraging species mix- 
tures. and providing refugia. This approach 
is highly controversial — it involves taking 
action based on modeling and other projec- 
tions for which outcomes or expectations arc 
highly uncertain — and is in a youthful stage 
of development (McLachbn et al. 2007). 

However, modeling at the global, re- 
gional, and landscape levels can be com- 
bined with current species climate distribu- 
tion maps to suggest where tree species 
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populations may migrate over the next cen- 
tury in response to various climate change 
scenarios. Models can possibly be used in a 
decision support context informing man- 
agement on how to consider the potential 
risks and benefits of assisting migration. 

Assisted mitigation might be consid- 
ered in several circumstances: 1 ) where, after 
a fire or insect or disease outbreak, planting 
of the original species is predicted to fail; 2) 
on the edge of an ecotone where new species 
arc known to be migrating into the area in a 
manner that validates the climate change 
models for the region: 3) for rare, threat- 
ened, or endangered species that are en- 
demic to a small area and not expected to be 
successful in migrating without assistance: 
4) new species could be added to the mix of 
trees being planted if these are not expected 
to have negative ecological consequences: 
and 5) where refugia have been identified as 
places to plant and “store" endangered spe- 
cies. 

Assisting migration would require the 
development of policies and guidelines ad- 
dressing the precise conditions under which 
species should be moved into new areas and 
lay out protocols for the detailed monitoring 
required (Me Lachlan ct al. 2007). Because 
of its controversial nature and the risk of un- 
anticipated consequences — for example, the 
planted species might become an invasive in 
its new range, or climate change might not 
occur in the expected manner — this level of 
experimentation within forested ecosystems 
may not win public or scientific support. 

Changes in climate already appear to be 
occurring. It seems prudent, therefore, that 
adaptive approaches to management be con- 
sidered. The considerable risk and uncer- 
tainty notwithstanding the diverse values of 
forest ecosystems are too high to simply do 
nothing. The hallmarks of future forest 
management should be flexibility in both 
short-term and long-term planning, in- 
creased use of modeling, increased monitor- 
ing to detect the occurrence and direction of 
change, and adaptive management. 

Mitigation. Whether, in the long run, 
managed forests can positively affect the 
global carbon balance compared with leav- 
ing forests unmanaged depends on several 
assumptions, such as the level of forest pro- 
ductivity. likelihood of tree mortality, uses 
of wood products, and extent of product 
substitution. Heath and Birdscy ( 1 993). for 
example, projected that a no-harvest 
scenario sequestered more carbon. 
Schlamadinger and Marland (1996) com- 


mented that reduced CO, emissions to the 
atmosphere could be attained through four 
mechanisms: storage of carbon in the bio- 
sphere. storage of carbon in forest products, 
use of biofuels to replace fossil fuel use, and 
the use of wood products that displace other 
products requiring more fossil fuel for pro- 
duction. These authors found, over the long 
run, that the amount of carbon stored in the 
biosphere and in forest products reached a 
steady state, and continuing mitigation of 
carbon emissions depended on the extent to 
which fossil fuel was displaced by bioenergv 
and wood products. They concluded that 
the net carbon balance at the end of 100 
years was very similar, whether trees were 
harvested and used for energy and tradi- 
tional forest products, or the area was refor- 
ested and forest protection strategics imple- 
mented. Marland and Schlamadinger 
(1999) concluded that storing carbon on site 
in the forest and harvesting forests for a sus- 
tained flow of forest products arc not neces- 
sarily conflicting options: mitigating net 
emissions of carbon depends on site-specific 
factors, such as forest productivity and the 
efficiency with which harvested material is 
used. 

The issues arc complex and defy easy 
generalizations. For some forest conditions, 
it is possible that early harvesting and use of 
wood products, while economically viable, 
could result in a lower rate of carbon accu- 
mulation compared with letting the forest 
grow to an older age before harvesting. Al- 
ternatively, focus on managing for carbon 
accumulation could lead to earlier harvest 
for some forest growth conditions. The de- 
gree to which forest management would 
change carbon sequestration and storage 
would also be influenced by whether wood 
use is long- or short-lived, whether the sub- 
stitution offset is high or low, and whether 
there is high or low energy conversion effi- 
ciency. 

In several cases, managed forests have 
been shown to sequester more carbon and 
have fewer emissions than un managed for- 
ests (Birdscy et al. 2000: Krankina and Har- 
mon 2006: Lippkc 2007: Hoover and Stout 
2007). There are five prime reasons for this: 

1 ) managed forests consist of younger trees 
that have higher rates of net carbon uptake: 

2) managed forests are a source of wood 
products that continue to store carbon (in 
use or in landfills) for varying periods, de- 
pending on the product: 3) the use of wood 
products substitutes for use of alternative 
materials, such as steel, brick, concrete, alu- 


minum. and plastic, all of which are based 
on nonrcncwablc resources that require 
much more energy in manufacture: 4) man- 
aged forests have lower greenhouse gas emis- 
sions resulting from wildfires, insect depre- 
dations. and land conversion; and 5) offset 
markets arc more attractive for managed for- 
ests (Skog and Nicholson 1998; Lippkc 
2007; Krankina and Harmon 2006; OFRI 
2006). Unmanagcd forests can store more 
carbon over their lifespan above and below 
ground per unit area, but as they become 
mature, carbon accumulation reaches a 
steady state. Also, given fire return intervals 
that range from 10 to more than KM) years, 
there is high probability that in time, un- 
managcd, dense forests face a higher risk of 
stand-replacing fires or insect infestations 
than managed forests. 

The modeling of stand dynamics en- 
ables a comparison of managed and unman- 
agcd stands in terms of carbon sequestration 
and storage. For simplicity, researchers de- 
veloped Figures 7-2, 7-3. and 7-4 for even- 
aged stands commencing with bare ground, 
but comparable diagrams could be prepared 
illustrating the growth of uneven-aged 
stands. Figure 7-2 shows the accumulation 
of carbon over rwo 40-year rotations of 
southern loblolly pine and illustrates the dis- 
tribution of harvested carbon into diverse 
products and the decline in forest carbon 
stocks during the reforestation phase (Bird- 
scy and Lewis 2002). Figure 7-3 illustrates 
the results of modeling the accumulation 
and distribution of carbon over four 
dearcutting rotations in western Washing- 
ton (Oncil et al. 2007). Here, carbon in the 
forest has a stable trend line, and the carbon 
in product pools — net of energy used in har- 
vesting, processing, and construction — 
steadily increases over time. The area in gray 
shows the substantial carbon savings associ- 
ated with substitution of renewable and car- 
bon-neutral wood products for alternative, 
fossil fuel-intensive building products 
(Oneil et al. 2007). 

The top diagram of Figure 7-4 illus- 
trates the results of modeling the growth on 
national forests in eastern Washington and 
shows the forest carbon pools assuming no 
management, fire disturbance, or insect or 
disease damage (Oncil ct al. 2007). The bot- 
tom diagram is a preliminary analysis incor- 
porating the occurrence of wildfires, which 
because of climate change were estimated to 
burn 1 .7 percent of the area every decade. 
This approximation docs not include regen- 
eration delays and success rates, but the 
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Figure 7-2. Accumulation of carbon over two 40-yeor rotations of loblolly pine (Source: 
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Figure 7-3. Carbon accounting over four rotations of even-oged management in Douglas-fir 
in western Washington (Source: Oncil et al. 2007). 


model outcome suggests that un managed 
national forests in Eastern Washington 
would likely become a carbon source rather 
than a carbon sink (Oncil ct al. 2007). 

Silvicultural Treatments That Affect 
Carbon. Traditional silvicultural treatments 
focused on wood, water, wildlife, and aes- 
thetic values arc fully amenable to being ap- 
plied to enhancing carbon sequestration and 
reducing emissions from forest management 
(Helms 1996). When considering the appli- 
cation of alternative kinds and levels of stand 
or landscape treatments in the context of 
multiple goals and values, managers should 
consider it likely that attempts to enhance 


the output of one value will diminish the 
outputs of others. 

Choice of management regime. One of 
the primary silvicultural choices foresters 
face is the management regime. Currently, 
management regimes arc chosen in consid- 
eration of the economic, site, and silvical 
characteristics of forest stands, along with 
other factors. The choice of an even- or un- 
even-aged management regime fora forest is 
likely to have little effect on above-ground 
carbon storage over long periods of time 
(multiple rotations). These two broad re- 
gimes do. however, have variable carbon up- 
take characteristics over short time horizons, 


such as a rotation. By providing continuous 
canopy cover, uneven-aged management is 
likely to provide continuous carbon uptake, 
depending on the periodicity and intensity 
of partial harvest entries. In comparison, the 
carbon uptake under even-aged manage- 
ment is strongly influenced by rotation 
length and the length of regeneration peri- 
ods when the stand has little canopy cover. 
Management for carbon uptake does under- 
score the importance of choosing the appro- 
priate regime for each stand. Adaptive ap- 
proaches to matching the appropriate 
silviculture with each site as a mosaic across 
the forest enhance overall forest productivity 
and carbon uptake. 

Choice of ipecies. Initially, fast -growing, 
shade-intolerant species have higher rates of 
carbon sequestration at a younger age than 
more shade-tolerant, slow-growing species. 
However, over time, shade- tolerant species 
are likely to have higher stand densities and 
leaf area and therefore higher accumulation 
of carbon stocks. Mixed-species and mixed- 
age stands arc likely to accumulate more car- 
bon than single-species stands. Genetic 
selection, tree improvement, and biotech- 
nology can enhance the rate of carbon up- 
take and storage by providing trees with 
higher net carbon uptake capacity. These 
trees arc likely to have special application in 
growing short- rotation tree crops for biocn- 
ergy or ccllulosic ethanol. 

Slash disposal. Tops, needles, and 
branches that are residues from harvesting 
can be evaluated for the extent to which var- 
ious treatments affect the carbon balance. 
Allowing this material to decay and return 
nutrients to the soil is a carbon-neutral pro- 
cess that takes several years, during which 
time the slash may increase the risk of wild- 
fire. Burning the slash, although also a car- 
bon-neutral process, immediately releases 
carbon, volatilized nitrogen, other green- 
house gases, and particulates into the atmo- 
sphere. Incorporating wood residues into 
the soil rather than burning it or leaving it to 
decay can increase or prolong carbon storage 
in the soil (Birdsey ct al. 2006). Alterna- 
tively. depending on costs, this material 
could be used for biocnergy or the produc- 
tion of ccllulosic ethanol. Removal of slash, 
however, may not be appropriate for sites 
with low productivity. 

Site preparation. Site preparation is in- 
tended to give the desired vegetation greater 
access to limited resources, such as soil or 
water. In the context of carbon sequestra- 
tion. a major consideration is limiting loss of 
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Figure 7-4. Corbon sequestration potential on national forests in eastern Washington. No 
disturbance compared with fire and no sohroge harvest (Source: Oneil et al. 2007). 


soil carbon that follows exposure during 
such treatments, which may increase oxida- 
tion of soil carbon, temperature (which in- 
creases respiration of soil organisms), distur- 
bance, and in particular soil erosion. Site 
preparation that incorporates wood residues 
into the soil can increase or prolong carbon 
storage in the soil (Birdsey et al. 2006). 

Regeneration. Whether by natural seed- 
ing. direct seeding, planting, or some mix- 
ture of treatments, regeneration should be 
done promptly to minimize the time soil is 
exposed and the canopy is open. Prompt tree 
regeneration also reduces the risk that the 
site becomes occupied by brush, which has 
lower leaf area and less CO, -sequestering ca- 
pacity than trees. Early brush control has 
been shown to have important leverage in 
improving wood-growing capacity and stor- 
ing carbon in both the forest and stored 
products (CFR 2007). 

Fertilizer. Sometimes applied in 
planted forests and in short-rotation planta- 
tions, fertilizers increase rates of growth and 
leaf area production and therefore the rate of 
carbon uptake and sequestration. In carbon 
accounting, however, the source of materials 
used as fertilizers and the source and cost of 
energy used in manufacture, transportation, 
and application must be factored in. 

Tlrinning and partial harvesting. Thin- 
ning and partial harvesting arc techniques 


used in even- and uneven -aged manage- 
ment. respectively, to control stocking levels 
and stand density. The operations may be 
either precommercial (i.e.. the thinned ma- 
terial is not merchantable) or commercial 
and arc designed to improve the growth of 
preferred trees. The basic concept is to allo- 
cate growth and leaf area among either a 
greater number of small-diameter trees or a 
fewer number of large-diameter trees. Both 
treatments make openings in the canopy, 
and in the context of carbon storage, it is 
preferable to conduct light, frequent thin- 
nings rather than heavy, infrequent thin- 
nings. The latter create larger openings in 
the canopy that require a longer time to re- 
gain leaf area and capacity for carbon stor- 
age. 

Rotation length. Rotation length in 
even-aged management influences carbon 
accumulation because longer rotations and 
larger trees increase on-site storage- (In un- 
cvcn-agcd management, decisions on the 
maximum-sized tree follow the same logic.) 
Longer rotations in even-aged management 
favor carbon accumulation because less time 
is taken up in reforestation and rebuilding 
the canopy. However, longer rotations can 
incur larger management costs as the value 
growth rates of timber fall below the ex- 
pected cost of money, and delay in harvest- 
ing reduces value from other uses, including 


carbon storage in wood products and substi- 
tution of wood for fossil-intensive products, 
longer rotations and management cycles 
may also involve thinnings or partial cuts to 
maintain forest health. 

Expansion of forestland (afforestation). 
One of the most widely recognized forestry 
practices for the mitigation of climate 
change is the afforestation of nonforcstcd ar- 
eas to increase sequestration and storage. Be- 
cause forest is the most efficient land use for 
carbon uptake and storage, landowners with 
plantablc acres and degraded areas that can 
be restored to a productive condition have a 
significant opportunity to sequester carbon. 
Whether the land was degraded by unsus- 
tainable practices or natural events, such op- 
portunities may provide economic incen- 
tives to turn these areas back into productive 
forests. 

Managing for Carbon. Forest man- 
agement is often categorized as even- versus 
uneven-aged approaches. Either approach 
may still be appropriate at the stand level; 
however, at the landscape level, both ap- 
proaches can be used in mosaics depending 
on ownership objectives and stand condi- 
tions. Incorporating carbon sequestration 
into the suite of management objectives fo- 
cuses attention on developing and maintain- 
ing high levels of leaf area because the more 
leaves, the more potential for photosvn thesis 
and carbon dioxide uptake. More leaf area 
also increases the potential for higher respi- 
ration rates, and consequently attention 
must be given to net carbon uptake under 
the particular growing conditions. 

If the goal is to immediately sequester 
the most carbon in the near term, shade- 
intolerant species with high initial growth 
rates, grown at the highest stocking density 
the site will support and harvested at the cul- 
mination of mean annual increment, will se- 
quester the most carbon in the shortest 
amount of time. This short rotation, even- 
aged forest management regime, repeated in 
perpetuity with succeeding rotations of 
shade-intolerant trees, is often said to se- 
quester the most carbon. However, to deter- 
mine the net amount of carbon sequestered, 
one must factor in I ) losses of soil and detri- 
tus carbon during disturbance for harvest- 
ing, site preparation, and other management 
activities; and 2) the carbon emissions asso- 
ciated with these harvesting and manage- 
ment activities. 

If the goal is to sequester the maximum 
amount of carbon over a longer time frame, 
the best approach is to grow shade-tolerant 
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species at the maximum stand density the 
site will support and implement a similar 
even-aged management regime, harvesting 
and replanting the whole stand at the culmi- 
nation of mean annual increment. Shade- 
tolerant species can be grown at a higher 
stand density than shade-intolerant species 
but have lower initial growth rates that cul- 
minate later, however, the overall amount of 
carbon sequestered per unit of forest area 
will be greater. Moreover, harvesting and 
site preparation activities will be less fre- 
quent and thus the associated carbon emis- 
sions will be lower. 

For continuous and overall maximum 
sequestration, mixtures of shade-intolerant 
and shade-tolerant species would utilize all 
the photosvnthctic niches in the forest can- 
opy and forest understory while maintaining 
overall growth rates at a thrifty level. Un- 
even-aged management would use a combi- 
nation of individual tree selection, crown, 
and understory thinning, group selection, 
irregular shcltcrwood, and other intermedi- 
ate cuttings to maintain a kaleidoscope of 
different age classes of thrifty intolerant and 
tolerant trees. Again, emissions would have 
to be calculated for the frequent manage- 
ment entries, as would the combined mean 
annual increment for all the different species 
and age classes of trees, which must be dis- 
counted to an annual basis. 

The important carbon sequestration 
metric for all three of the above approaches 
is the area under the mean annual increment 
curve, which will reveal the total amount of 
carbon sequestered during the management 
cycle. This metric can then be discounted 
over the time period of the management cy- 
cle to calculate the average annual carbon 
sequestration rate for any management sce- 
nario. Below-ground carbon sequestration 
in root fiber, soil, macro- and microorgan- 
isms. down woody material, and other pools 
must also be calculated. 

If the landow net's goal is to enhance the 
capacity of the forest to sequester and store 
carbon and to reduce its likelihood of be- 
coming a source of carbon and other GHGs 
in the long run. the forest should be man- 
aged. This is because, in the long run. I) 
management enables the maintenance of 
forest health, which reduces the likelihood 
and severity of emissions from wildfires and 
insect or disease mortality, and 2) it provides 
products that have both short- and long- 
term storage capacity and can substitute for 
fossil fuel- based materials and sources for 
energy, building, and other uses. Much of 


the technical knowledge needed to enhance 
sequestration and storage is available or can 
be adapted from traditional practices. 
Knowledge gaps include the effects of man- 
agement on carbon pools and the extent to 
which enhancing carbon reduces the out- 
puts of other forest values and uses. There is 
thus a need for increased monitoring and 
adaptive approaches to management. 

Under current economic conditions, 
however, carbon sequestration is not likely 
to be a primary management objective for 
most forest owners (Birdscy et al. 2006). As 
with any type of management, goals, costs, 
incentives, regulations, policy, and values 
will drive decisions. Carbon sequestration 
through forest management may, however, 
provide forest owners who meet requisite 
protocols with an additional income stream 
from the sale of offset credits. If realized, this 
additional economic return could change 
the economic viability of some management 
practices, alter the intensity with which for- 
ests are managed, and influence other man- 
agement decisions. The degree to which car- 
bon sequestration opportunities influence 
forest management will depend heavily on 
such factors as the value of carbon financial 
instruments, the costs of program or market 
participation, regulators- requirements for 
emission controls, market-wide recognition 
of offset credits from forestry projects, and 
opportunity costs. 

Debate continues regarding the relative 
benefits of young, managed forests com- 
pared with older, unmanaged forests in 
terms of efficacy of forest carbon sequestra- 
tion. But all forests, under varying levels of 
management or no management, can pro- 
vide carbon sequestration benefits, depend- 
ing on their particular condition or situa- 
tion. It is important to take into account the 
different objectives for managing forests of 
varying age and the associated benefits that 
can accrue from older, mixed age and 
mixed-species forests. Indeed, there are sites 
of low productivity where production of 
timber may be so slow or uncertain that 
managing for forest health and fire protec- 
tion could be a superior carbon sequestra- 
tion strategy. 

Carbon Storage in Wood 
Products 

Harvesting reduces carbon storage in 
the forest both by removing organic matter 
and by increasing hetcrotrophic soil respira- 
tion (Pregitzer and Euskirchen 2004). How- 


ever. much of this is offset by the carbon that 
is stored in forest products for varying 
lengths of time. The carbon in those forest 
products, for example, may not be released 
for decades. Along with the benefits of con- 
sistently high sequestration levels, it is this 
aspect of sustainably managed forest carbon 
projects that provides the maximum benefits 
for climate change mitigation when com- 
pared with unmanaged forests, which can 
suddenly release huge amounts of carbon if 
they bum. Forest management that includes 
harvesting provides increased dimatc 
change mitigation benefits over time be- 
cause wood-decay CO, emissions from 
wood products is delayed (Ruddell ct aJ. 
2007). Accounting for this carbon pool is 
critical to accurately representing forest car- 
bon uptake and storage on a project level. A 
forestry project that fails to consider it may 
significantly overestimate emissions from 
the project over time (US DOE 2007). 

Until recently, carbon stored in har- 
vested wood products (HWPs) had received 
little recognition in international GHG mit- 
igation programs. In fact, the 1996 United 
Nations Framework Convention on Cli- 
mate Change guidelines for carbon account- 
ing for countries participating under the 
Kyoto Protocol considered the inputs (addi- 
tions) and outputs (emissions) at the na- 
tional level for the HWP carbon pool to be 
equal (IPCC 2006). This position was revis- 
ited in 2006 in the revised IPCC guidelines, 
in which HWP accounting rules for Kyoto- 
compliant countries were presented in 
greater detail (IPCC 2006). The new rules 
facilitated a more thorough recognition of 
this important carbon pool, offering partic- 
ipating countries the option to account for 
carbon accumulation in this area. 

In their early stages, many US climate 
change mitigation programs considered the 
harvesting of wood an immediate release of 
carbon. The carbon storage potential of 
HWPs has since become more widely ac- 
knowledged. To date, storage of HWP car- 
bon has been recognized by some but not all 
domestic climate mitigation programs and 
registries. Although their accounting meth- 
ods vary, the US Department of Energy 
1605b guidelines, the Chicago Climate Ex- 
change. the California Climate Action Reg- 
istry, and the Georgia Carbon Sequestration 
Registry are examples of programs that now 
recognize this important carbon pool, 
though the California registry docs not con- 
sider it a tradable pool at this time. 

The HWP pool consists of two parts: 
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wood in use, and wood discarded in landfills 
or recycled (US DOE 2006). Their interre- 
lationships are illustrated in Figure 7-5. The 
delay in the release of carbon from HWPs 
depends on the manner in which the har- 
vested wood is used. For example, carbon 
may be stored for decades in sawn lumber 
used in housing construction, but wood har- 
vested for the production of paper may store 
carbon for only one to five years. Accounting 
approaches of the current US carbon pro- 
grams vary somewhat, but most consider six 
basic categories of harvested wood in use: 
waste wood, wood used to produce energy, 
solid wood (lumber), composite wood prod- 
ucts, paper products, and nonstructural pan- 
els. Each wood category has its own specific 
rate of decay or release to the atmosphere. 
One example of depreciation or half-life val- 
ues for various end uses of wood products is 
provided in Table 7-1, which illustrates the 
variable decay rates specified in the US De- 
partment of Energy 1605b rules. 

The accounting methods for HWPs in 
use fall into two main techniques. The first 
approach is to track, over time, the decay of 
materials stored in wood products and ac- 
count for the specific emissions in the year in 
which they occur. Under this method, each 
harvest year is depreciated individually over 
a project's lifespan in accordance with the 
proportion of wood product types generated 
from the harvests. In addition to the contri- 
butions made annually to the HWP pool 
through harvests, annual emissions for the 
pool arc also calculated. These calculations 
produce the annual net contribution to or 


emissions from the HWP pool. If there is a 
positive difference between a specific year 
and the previous year's HWP levels, a posi- 
tive sequestration result is realized. If the re- 
sult is negative, then the HWP pool has ex- 
perienced net emissions and that amount 
would be deducted from total reported se- 
questration for that year. The benefits of this 
approach arc largely in maximizing positive 
results over shorter project lifespans and in 
more project-specific accounting. There are 
also potential drawbacks to this approach. 
Over longer time frames, emissions from the 
HWP pool could exceed total additions, re- 
sulting in carbon deficits. Also, this account- 
ing system is somewhat complex. 

The second HWP accounting method 
uses established depreciation tables to calculate 
the quantity of carbon remaining in harvested 
wood (also by product class) after 100 scars. 
Based on standard decay equations, this 100- 
year rule allows project owners to annually re- 
tain the net carbon credits represented by the 
carbon estimate for their harvested wood prod- 
ucts. The approach is much simpler and docs 
not create net negative flows of carbon over the 
project lifespan. Drawbacks include fewer 
project-specific calculations and potentially 
very conservative estimates of carbon storage in 
the HWP pool. 

If the wood product is transferred to a 
landfill, the time frame for the ultimate re- 
lease of its carbon into the atmosphere may 
be even longer. To illustrate, carbon may be 
stored in a paper product five years after har- 
vest. then in a landfill for 10 years, and de- 
composed as emissions after yet another dc- 


Table 7-1. Half-life for product by end 
use. 


End uk o< product 

Half-life (yean) 

New t evidential construct ion 

Single -family homo 

100 

Multifamily homes 

70 

Mobile homes 

12 

Residential upkeep and improvement 

30 

New nonroidential construction 

All except railroad* 

67 

Railroad lies 

12 

Railcar repair 

12 

MmdaHurint 

Hotnchold furniture 

30 

Commercial furniture 

30 

Other products 

12 

Shipping 

Wooden containers 

6 

Pallets 

6 

1 hm tuge 

6 

Other uses for lumber and panels 

12 

Solid wood exports 

12 

l*apef 

2.6 


(Souks: US DOF. 20061 


cade or two. In accounting for carbon 
storage in landfills, the current US registries 
are even more variable. Although account- 
ing rules for this aspect of carbon storage 
currently exist, this part of the pool is less 
uniformly recognized by domestic carbon 
programs than carbon stored in wood prod- 
ucts in use. One reason involves concerns 
over ownership of the carbon stored in land- 
fills, and thus who can claim credit for the 
carbon sequestered. 

The climate change benefits of wood 
products are twofold: the true value lies in 
the combination of long-term carbon stor- 
age with substitution for other materials 
with higher emissions. Although some car- 
bon accounting systems are beginning to 
recognize the importance of the carbon 
stored in wood products, fewer incorporate 
the system boundaries that recognize the im- 
portance of the way wood is used. Because 
wood can substitute for other, more fossil 
fuel-intensive products, the reductions in 
carbon emissions to the atmosphere arc 
comparatively larger than even the benefit of 
the carbon stored in wood products. Re- 
search both in the United States and inter- 
nationally (Borjesson and Gustavsson 1999; 
Buchanan and Levine 1999: Lippke ct al. 
2004: Lippke and Edmonds 2006: Perez- 
Garcia ct al. 2005: Sathre 2007; Valsta ct al. 
2008) his suggested that this effect — the 
displacement of fossil fuel sources — could 
make wood products the most important 
carbon pool of all. 
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chapter 8 

Markets for Forest Carbon Offset 
Projects 


H istorically, command-and-control 
regulation has been the approach 
to regulating emissions and dis- 
charges of pollution into the environment in 
the United States. The Clean Air Act of 
1 970 and the Clean Water Amendments of 
1972 effectively equalized pollution levels 
across all polluters. While effective in achiev- 
ing absolute reductions in pollution, these 
acts prescribe technology-based and perfor- 
mance-based standards to pollution abate- 
ment in ways that stifle innovation and dis- 
courage the development of better, lower- 
cost technologies (Stavins 2001). Since it is 
not possible for regulatory oversight agen- 
cies to know the pollution abatement cost 
function of each polluter, uniform standards 
force some firms to incur a larger cost bur- 
den per unit of production for controlling 
pollution. 

Market-based instruments encourage 
the desired behavior through market signals 
rather than through explicit directives for 
pollution levels or control methods (Stavins 
2001). Two such climate change policy in- 
struments include emissions trading and 
carbon taxes. When well designed and im- 
plemented, these instruments create incen- 
tives that alter the producer's pollution con- 
trol strategy in ways that benefit the 
producer while meeting pollution reduction 
policy goals. Compared with command- 
and-control approaches, market-based cli- 
mate change policy instruments accomplish 
a cost-effective allocation of pollution con- 
trol burden by equalizing the marginal costs 
(the incremental amount spent to reduce 
pollution) across all entities even though the 
regulator docs not know their individual 
pollution abatement cost functions. Market- 
based climate change policy instruments 
provide economic incentives that promote 
innovation in the development of pollution 
abatement technologies because it is in the 


polluter’s best interest to do so (Stavins 

2001). 

Market-Based Policy 
Instruments 

Emissions Trading versus Carbon 
Taxes. In practice, the selection of a market- 
based climate change policy instrument is a 
political decision. This decision is based on 
the extent to which the instrument 1 ) is eco- 
nomically effective: 2) is cost-efficient; 3) 
provides social equity and fairness within 
and across generations; and 4) is flexible 
enough to adapt to changing social, politi- 
cal, and environmental conditions (Hanley 

ctal. 1997). 

Tradable permits are utilized within 
regulated emissions trading programs, also 
known as cap-and-trade programs. Rules for 
cap-and-tradc programs can be highly vari- 
able. In general terms, under an emissions 
trading program, the allowable level of pol- 
lution (cap) within a sector is determined 
through a political process that allocates or 
auctions emission allowances among the 
polluting entities. In theory, the polluters 
will choose the least-cost means to comply 
with the cap. Those that keep emission levels 
below the cap can sell their surplus emission 
allowances. Those that emit more than the 
cap must cither buy surplus emission allow- 
ances from others or, if permitted, offset 
their excess pollution (over the cap) by pur- 
chasing emission reduction credits from off- 
set providers. Although emissions trading is 
a cost-effective policy instrument, it can also 
create uncertainty in the total cost of com- 
pliance for the polluter. Emissions trading 
programs arc. however, very flexible instru- 
ments and can easily adjust to changes in the 
cost of emitting pollutants. 

Carbon taxes arc charges or penalties 
levied on the amount of carbon dioxide that 
a firm generates. Under this policy instru- 


ment. the polluter will reduce emissions to 
the point where its marginal abatement pol- 
lution costs arc equal to the carbon tax, and 
thus different firms control emissions at dif- 
ferent levels. Those with high marginal 
abatement costs (high-cost polluters) will re- 
duce pollution less than those with low mar- 
ginal abatement costs (low-cost polluters). 
One drawback of carbon taxes is that the 
environmental outcome — the total reduc- 
tion in emissions — cannot be guaranteed be- 
cause the regulator cannot know the mar- 
ginal pollution abatement costs for each 
firm. Determining the appropriate tax rate 
therefore becomes a major challenge for 
policymakers. In theory, to achieve an eco- 
nomically efficient level of pollution, the tax 
will be applied on each unit of production at 
a rate that equals the social costs of pollution 
(Pcrmanccal. 1996). 

Emission Allowances versus Emission 
Reduction Credits. The design of any emis- 
sions trading program includes two primary 
transactions; emission allowances and emis- 
sion reduction credits. Emission allowances 
(also called allowance-based carbon transac- 
tions) arc created by a regulatory cap-and- 
tradc body and arc initially allocated or auc- 
tioned to the user. Emission allowance 
transactions are based on the entity's direct 
emissions. Entities must reconcile their 
emissions account at the end of each com- 
pliance period through direct and verified 
measurements to ensure compliance with 
their allocated or auctioned emission allow- 
ances. 

Emission reduction credits (also called 
project-based carbon transactions) arc issued 
to projects that can credibly demonstrate re- 
ductions in GHG emissions compared with 
what would have happened without the 
project. Forestry is one category of projects 
that can provide carbon dioxide emission re- 
duction credits (capturing landfill methane. 
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conservation tillage practices, and alterna- 
tive energy arc others), and several project 
types arc eligible (Sampson ct al. 2007). 

• Afforesuttion: planting trees on land 
that has been in a non to rest land use for a 
number of years (the Kyoto Protocol re- 
quires 50 years; other registries and pro- 
grams require 10 or 20 years). 

• Reforestation: planting trees on land 
that had previously been forested but has 
lost forest cover and is not recovering natu- 
rally. Severely burned forests may qualify 
under this definition if they show no recov- 
ery after a time period. 

• Forest management: managing a forest 
to protect and/or enhance carbon stocks. 
The entire forest estate under management 
should be included to prevent the possibility 
that the owner will report only on areas of 
growing forest and avoid including the areas 
where the forest may be in a declining con- 
dition. 

• Harvested wood products: providing 
credit for harvested wood is usually con- 
nected to forest management that includes 
periodic harvests. 

• Forest consenution or protection: pre- 
venting a land-use change that would de- 
stroy or degrade an existing forest, such as 
conversion to agricultural or development 
uses. This type of offset project is also known 
as avoided deforestation. 

Emission reduction credits should be is- 
sued only after their reductions have been 
verified; the)' can then be used to ofTset di- 
rect carbon dioxide emissions above a firm's 
allocated or auctioned emission allowances. 
The purchase or sale of contracts for emis- 
sion reduction credits typically carries 
higher transaction costs and risk than emis- 
sion allowances. Once emission reduction 
credits arc issued and used to offset direct 
emissions, they provide the same mitigation 
benefit in reducing or preventing GHG 
emissions as emission allowances (Ruddcil ct 
al. 2006). 

Programs and Markets for 
Forest Carbon 

Project-based emission reduction cred- 
its, such as those developed through forest 
carbon offset projects, arc used to reduce 
rather than present GHG emissions. To op- 
erate efficiently and provide the market sig- 
nals required for polluters to implement the 
lowest-cost pollution strategy, an emissions 
trading program must have active trading in 
credits. In the absence of federal regulation 


in the United States, registries, voluntary 
emissions trading programs, and voluntary 
carbon offset markets have developed to sat- 
isfy demand primarily created by direct 
emitters wanting to reduce their GHG emis- 
sions. Mandatory emissions trading pro- 
grams have become well established through 
the Kyoto Protocol. 

The Kyoto Protocol, an international 
treaty of the United Nations Framework 
Convention on Climate Change (UNF- 
CCC), set GHG emissions limitations on its 
signatory countries and established mecha- 
nisms for reducing overall GHGs by at least 
5 percent below 1990 levds by the end of 
2012. The protocol, which took effect in 
February 2005, has been ratified by all in- 
dustrialized countries except the United 
States. Until it ratifies Kyoto or passes fed- 
eral laws governing carbon emissions, the 
United States will remain a voluntary mar- 
ket for trading emission allowances and re- 
duction credits. 

Another policy option is a renewable 
energy credit. One type of renewable energy 
credit is associated with the substitution of 
wood-based building materials for nonre- 
newablc building materials, such as steel, 
plastic, concrete, and aluminum. Research 
by Lippke ct al. (2004), Winistorfer ct al. 
(2005), and Pcrcz-Garcia ct al. (2005) dem- 
onstrates, through life-cycle carbon dioxide 
modeling, that wood-based building materi- 
als have significantly lower carbon dioxide 
emissions per unit of production compared 
with nonrenewable building materials. If 
these credits are recognized in US energy 
legislation, markets may emerge that recog- 
nize the role that this substitution plays in 
preventing GHG emissions. 

The second type of renewable energy 
credit involves the substitution of wood- 
based biofuels, such as wood waste, for fossil 
fuels to generate electric power for direct 
emitters. Evolving carbon markets (such as 
the Chicago Climate Exchange) provide 
credits to firms with direct emissions that 
substitute wood-based biofuels for fossil fu- 
els. Forest biomass is one fuel type that is 
being recognized as eligible for such credits 
under developing US Senate bills in the 
1 10th (Congress (Point Carbon News 2007). 

Mandatory (Regulated) Emissions 
Trading Programs 

Kyoto Protocol Anthropogenic changes 
in Earth's climate have been the focus of cli- 
mate change policy since the signing of the 
UNFCCC at the 1992 “Earth Summit" in 
Rio. To date, this convention has been rati- 


fied by 191 countries, including the United 
States (UNFCCC 2007c). The objective of 
the convention was to stabilize greenhouse 
gas emissions “at a level that would prevent 
dangerous anthropogenic interference with 
the climate system" (UNFCCC 2007b. 
Art. 2). 

A global carbon market has emerged as 
a result of the Kyoto Protocol of the UNF- 
CCC. Article 3 of the protocol introduced 
concepts of GHG emissions by sources and 
GHG removals by sinks, but it limited the 
role of forestry to afforestation, reforesta- 
tion. and reducing emissions during defor- 
estation activities conducted since 1990. In 
November 2001, the Marrakesh Accord 
provided definitions for these forestry activ- 
ities and considered forest management 
(UNFCCC 2002). To date, only afforesta- 
tion and reforestation methodologies have 
been approved for creating emission reduc- 
tion credits for Kyoto compliance purposes. 
Reducing emissions from deforestation and 
degradation in developing countries, as part 
of the sustainable management of forests, 
was acknowledged during a December 2007 
meeting in Bali, where the 13th Conference 
of the Parties established processes to dem- 
onstrate how such reductions could be con- 
sidered climate mitigation measures and be 
included in the second compliance period of 
the Kyoto Protocol, beginning in 2013. 

To combat climate change, the Kyoto 
Protocol uses a market-based approach — 
emissions trading and tradable emission re- 
duction credits for offset projects (UNF- 
CCC 2007b) — involving two mechanisms, 
the Clean Development Mechanism 
(CDM) and Joint Implementation (Jl). 
Both were designed to lower the overall costs 
of participating countries in meeting their 
domestic emission reduction targets while 
helping developing countries and countries 
in transition achieve their sustainable devel- 
opment goals (I ETA 2007). 

The CDM allows Annex 1 (industrial- 
ized) countries with mandated Kyoto Proto- 
col GHG reduction targets to invest in emis- 
sion reduction projects in developing 
("host") countries. In theory, these projects 
reduce global GHGs at a lower cost than 
would be possible in the Annex 1 country 
itself. For an afforestation or reforestation 
project, once a project is registered (ap- 
proved). implemented, and certified, the 
CDM executive board issues certified emis- 
sion reduction (CER) credits based on the 
verified difference between the baseline and 
the actual emission reductions that can be 
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Table 8-1 Traded volumes and values of carbon credits. 


Year 

EU Emissions TtwliiiK Scheme 

Chicago Climate F-xcIuorc (CCX) 

Over-the-counter (OTO markets 

Volume 
<MtC.O, eq.) 

Value 

(USS millions) 

Volume 
(MtCO, eq.) 

Value 

(USS millions) 

Volume 
(MtCO, eq.) 

Value 

(USS millions) 

2004 

__ 



2.25 

2.6 


_ 

2005 

322 

8.220 

1.47 

2.8 

— 

_ 

2006 

1.101 

24.353 

10.34 

38.2 

14.3 

58.5 

2007 

1.600 

43.879 

22.90 

68.7 

42.1 

258.4 


MlCO, of ■* Million tonne, (mcrix tom) of carbon dun tile equivalent. 

Sourccv (lx lnni|K-jn Union, Capoix and Am bom 2007; (tit CCX. J. O'Kua. Chicago Clinuic F.m lunge, perv comm.. Novembet 9. 2007; Cm OTC, K. Manulioii el at- 2008. 


used toward compliance targets (UNFCCC 

2007a). 

Jl is designed to help Annex 1 countries 
meet their mandated Kyoto Protocol GHG 
reduction targets through investments in 
emission reduction projects in another An- 
nex 1 country. Verified emission reductions 
generate emission reduction unit (F.RU) 
credits that can be used toward compliance 
targets. 

The Kyoto Protocol covers only affor- 
estation and reforestation projects, and for- 
estry CDM projects represent only 1 percent 
of the 2006 volume of traded emission re- 
duction credits (Capoor and Ambrosi 
2007). As of October 2007, of the approxi- 
mately 810 registered CDM projects, only 
1 2 afforestation projects had been approved, 
and only one had been certified through the 
CDM Executive Board. 

European Union Emissions Trading 
Scheme. An event that dramatically increased 
global carbon dioxide trading volume was 
the emergence of Phase I of the European 
Union Emissions Trading Scheme (EU 
F.TS), which went into effect in January 
2005. The EU ETS, the largest multina- 
tional. multisector GHG trading scheme in 
the world, was created to assist the 25 EU 
countries in meeting Kyoto Protocol-man- 
dated emission reduction targets (European 
Commission 2005). Forestry activities arc 
not eligible for cither CERs or ERUs, how- 
ever, effectively eliminating all international 
investment in forest carbon offset projects 
through the CDM or Jl mechanisms. Table 
8-1 compares traded volumes and values in 
the EU ETS and two other carbon markets, 
discussed below. 

Regional Greenhouse Gas Initiative. The 
Regional Greenhouse Gas Initiative 
(RGGI), a 10-state program in the US 
Northeast for rcducingGHG emissions, will 
be the nation’s first cap-and-trade carbon 
program when it goes into effect in 2009. Its 
goal is to reduce C0 2 emissions 10 percent 


bv 20 1 9. Emission reduction targets arc lim- 
ited to large power plants — those with cn- 
ergy production capacity greater than 25 
megawatts — that burn fossil fuels to gener- 
ate more than half of their electricity. The 
RGGI rules allow for the use of emission 
reduction credits from offset projects based 
on market prices for those credits. The lower 
the price of C0 2 . the fewer the emission re- 
duction credits that can be applied against a 
plant's emission reduction targets. Seques- 
tration of CO, from forestry projects is lim- 
ited to participating in afforestation 
projects. However, RGGI has contracted 
with the Maine Forest Service to learn how 
other forest carbon offset project types 
might be included. To date, no forest offset 
projects have been registered with the RGGI 
program. 

California Climate Action Registry. In 
2001, California Senate Bills SBI771 and 
SB527 created the California Climate Ac- 
tion Registry (CCAR). the nation’s first 
statewide GHG inventory registry. I.ikc 
other registries, CCAR develops rules for the 
issuance, qualification, quantification, veri- 
fication, and registration of emission allow- 
ances and emission reduction crcdirs for 
forest carbon offset projects. The Global 
Warming Solutions Act of 2006 (AB32) 
mandates that the state reduce its GHG 
emissions to 1 990 levels by 20 1 2 across all 
sectors of the economy and assigns responsi- 
bility to the California Air Resources Board 
to implement the cap. which will likely re- 
quire emissions trading. Credits for affores- 
tation, managed forests, and forest conserva- 
tion (avoided deforestation) arc allowed, 
and offset project rules are defined by 
CCAR’s Forest Sector Protocol (CCAR 
2007). To date, credits from one forest car- 
bon offset project have been registered and 
sold. 

Voluntary Markets for Forest Car- 
bon. Voluntary carbon markets arc develop- 
ing globally to address the increased demand 


to reduce GHG emissions where not other- 
wise required by Kyoto, RGGI, CCAR, or 
other regulations. The global voluntary car- 
bon market includes over-the-counter trans- 
actions and emissions trading transactions 
through the Chicago Climate Exchange (K. 
Hamilton ct al. 2007). 

Chicago Climate Exdsange. The Chi- 
cago Climate Exchange (CCX) is the world's 
first and North America's only legally bind- 
ing rules-bascd GHG emission allowance 
trading system. CCX is also the only global 
system for emissions trading of all six green- 
house gases. Members make a voluntary but 
legally binding commitment to meet annual 
reduction targets of 6 percent below baseline 
emissions by 2010. Members that reduce be- 
low the targets have surplus allowances to 
sell or bank. Those that emit above the an- 
nual targets comply by purchasing emission 
reduction credit contracts, called carbon fi- 
nancial instruments. Table 8-1 provides 
traded volumes and values on CCX. 

Emission allowances arc issued in ac- 
cordance with a member's emissions base- 
line and the CCX emission reduction sched- 
ule. Integrated commercial forest entities 
that own mills and comply with a sustain- 
able forest management standard with third- 
party verification have the option of claim- 
ing their forest operations as carbon stable or 
using an approved forest growth -and-vicld 
model to account for the annual net change 
in forest carbon stocks as a part of an entity- 
wide accounting of GHG emission allow- 
ances. 

Nonmembers can also use the CCX 
trading platform. The forest carbon offset 
projects that are eligible to be registered and 
traded by approved aggregators or offset 
providers on CCX include afforestation, re- 
forestation, sustainably managed forests, 
and forest conservation (avoided deforesta- 
tion). The CCX forest carbon offset rules 
also allow for the counting of long-lived har- 
vested wood products in use. Annual verifi- 
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cation of net changes in carbon stocks by an 
approved verification body is required be- 
fore emission reduction credits can be regis- 
tered and traded. 

Over-dx-counter markets. Society's height- 
ened awareness of global warming has led 
many organizations and individuals to look 
for ways to mitigate their own greenhouse 
gas emissions. Terms such as "carbon foot- 
print" and "carbon neutral" have entered the 
vernacular. Many environmentally con- 
scious organizations and individuals have 
sought to mitigate their personal contribu- 
tions by participating in the above registries 
and markets, and also through other volun- 
tary direct sales, frequently referred to as 
over-the-counter (OTC) transactions. OTC 
transactions provide a wide range of global 
opportunities. Large organizations can in- 
vest directly in specific mitigation projects 
that meet their environmental, cost, and/or 
GHG mitigation objectives. Individuals can 
mitigate on a smaller, more retail scale. 

Suppliers of carbon offset projects 
within the OTC have generally been classi- 
fied as offset project providers, developers, 
aggregators, wholesalers, and offset credit re- 
tailers (K. Hamilton ct al. 2007; Clean Air- 
Cool Planet 2006). OTC suppliers arc a 
highly fragmented group of for-profit and 
not-for-profit conservation and private sec- 
tor organizations that allow polluters to off- 
set their direct emissions, and retailers can 
sell credits to consumers who want to offset 
the GHG emissions of their personal activi- 
ties. such as travel. Suppliers include well- 
known organizations such as the Climate 
Fund, Conservation Fund. Pacific Forest 
Trust, New Forests, Terrapass, and The Na- 
ture Conservancy. Credits issued in OTC 
markets are referred to as voluntary (or ver- 
ified) emission reduction (VKR) credits to 
distinguish them from CER credits issued 
under a certified UNFCCC CDM project. 
Private corporations are the single largest 
buyers of emission reduction credits in OTC 
markets. 

Currently, there arc no uniform stan- 
dards under which voluntary offset projects 
are developed and sold. ’I"hc various stan- 
dards that do exist typically define approved 
baseline methodologies and test for addi- 
tionality, permanence, and leakage (dis- 
cussed below). Offset projects for the OTC 
market apply a variety of design elements 
defined by either the supplier or the buyer of 
the credits, but this is changing. The lack of 
standards for OTC market transactions has 
led to several standards development efforts: 


• Voluntary Carbon Standard, a global 
benchmark standard for project-based vol- 
untary emission reductions; 

• Gold Standard, a voluntary standard 
designed to improve the quality of CDM 
and Jl and voluntary offset projects; 

• Grccn-c, a voluntary certification pro- 
gram that sets consumer protection and en- 
vironmental integrity standards for GHG 
reductions sold in the voluntary market; and 

• Harnessing Farms and Forests, a tech- 
nical guide on the implementation of offset 
projects developed by scientists at Duke 
University, Environmental Defense, and 
elsewhere. 

These standards define rules that can be 
adopted by suppliers or prescribed by buyers 
to create transparency, primarily in the qual- 
ity of clean technology project development. 
However, the standards may not be wholly 
appropriate for sequestration offset projects 
like forestry. Table 8-1 provides traded vol- 
umes and values on the OTC market. 

CCX and O TC CO, demand curves and 
prices. Since the OTC market is voluntary 
and not driven by compliance requirements, 
demand for OTC offset project VERs and 
the prices paid for C0 2 arc not publicly 
available. Two primary differences distin- 
guish these voluntary forest carbon markets. 

One is their CO, demand curves. Off- 
set credits in CCX arc registered as a fungi- 
ble commodity — that is, the)' arc not distin- 
guishable from other carbon offset project 
credits, such as conservation tillage, alterna- 
tive energy, or landfill methane projects. On 
the CCX trading platform, “a ton is a ton." 
Because demand is derived from compliance 
with CCX emission reduction commit- 
ments, the quality of an offset project is de- 
termined by the CCX rules, which provide 
consistency across the varying forest project 
types. In contrast, within OTC transactions, 
offset credits arc not a fungible commodity; 
the rules behind them arc important pur- 
chasing criteria that distinguish offset 
projects and enable buyers to discriminate 
among them. 

The other difference is the way the price 
of CO, is determined. In the OTC market, 
project design and benefits arc important 
criteria that determine the value of credits 
from forest carbon offset projects. For exam- 
ple, forest projects typically include design 
elements that provide for social and conser- 
vation cobenefits, such as improved water 
quality and promoting biodiversity goals. 
For suppliers selling credits into OTC mar- 
kets. buyers discriminate among projects 


based on these environmental, social, or eco- 
nomic benefits. The demand for and the 
price of CO, are driven by the quality char- 
acteristics of the project's design and the so- 
cial and conservation benefits it produces. 
Therefore, "a ton is nor a ton” on OTC mar- 
kets, as it is with the fungible CO, commod- 
ity traded on CCX. 

Those two primary differences arc re- 
flected in the current prices paid for OTC 
and CCX forest carbon offset credits. In a 
recent survey of more than 70 suppliers to 
the voluntary carbon market. K. Hamilton 
ct al. (2007) found that social values, addi- 
tionality, environmental quality, and certifi- 
cation were more influential purchasing cri- 
teria than price, advertising, or convenience. 
Because buyers of carbon credits may be in- 
terested in an array of conservation and eco- 
nomic values provided by forest projeers, 
registries and providers that offer offset cred- 
its of high quality are frequently able to gen- 
erate higher prices. 

Economic Factors of Forest 
Carbon Offset Projects 

Perhaps the most significant decision 
that influences economic factors in the vol- 
untary carbon market is the choice of market 
a forest project owner participates in — CCX 
or OTC. Compared with emissions reduc- 
tions from dean technology, forest carbon 
offset projects have unique characteristics 
that mean higher transaction costs. Each of 
the multiple registries and programs in the 
United States has its own rules for partici- 
pating — the setting of carbon baselines, the 
eligibility of managed forest versus afforesta- 
tion and reforestation, monitoring methods, 
verification rules, the pools of carbon that 
can be registered (i.c., above ground, below 
ground, harvested wood products) — all of 
which can raise transaction costs for organi- 
zations that manage forestlands in multiple 
regions of the nation (Ruddcll et al. 2006). 

For many forest owners, participation 
in new environmental markets will require 
new investments. Most registries and pro- 
grams require an initial investment and on- 
going participation costs throughout a 
project's life. Common examples of startup 
costs include conducting a forest inventory 
to program specifications, securing third- 
party certification to a recognized sustain- 
able forest management standard (such as 
the Forest Stewardship Council, standards 
endorsed by the Program for the Endorse- 
ment of Forest Certification, the Sustainable 
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Forestry Initiative, and the American Forest 
Foundations Standards of Sustainability)* 
and developing new accounting mecha- 
nisms to track the annual net change in car- 
bon stocks. Participation involves registra- 
tion and trading fees, aggregation or broker 
fees, costs of verification, monitoring and re- 
measurement costs, annual reporting ex- 
penses, and possible costs of additional in- 
surance policies. 

One influential factor for forest owners 
is the opportunity cost associated with forest 
carbon offset projects. Opportunity costs 
can be difficult to quantify because they dif- 
fer from one project or program to another. 

A potentially significant opportunity 
cost that needs to be considered by project 
owners involves permanence. Many of the 
current registries and programs require that 
forest projects remain as forests for a certain 
length of time to ensure the permanence of 
any credits sold. Two mechanisms typically 
used to accomplish permanence are deed re- 
strictions on land use and long-term or per- 
manent conservation easements. Both can 
increase the opportunity cost of investing in 
or maintaining ownership of forests for cli- 
mate change mitigation. 

This issue is problematic for sustainably 
managed forests because investors, policy- 
makers, and buyers of carbon offset projects 
may not fully understand how opportunity 
costs apply in forestry. Forest carbon offset 
projects must absorb the opportunity costs 
associated with keeping the forest intact, for- 
going potential profits from development or 
conversion to other land uses. In the case of 
permanent conservation easements, the op- 
portunity cost of forgoing land development 
(forever) may be enormous — a reality not 
currently reflected in compensation mecha- 
nisms (Ruddell et al. 2006). 

Accounting for Forest Offset 
Projects 

The standards discussed above arc at- 
tempts to provide consistent rules under 
which all offset projects can participate 
(Ruddell et al. 2007; Sampson et al. 2007). 
Since a major purchasing criterion for offset 
buyers is project quality, standards create 
value for buyers and suppliers, as well as fi- 
nancial institutions and investors, but the 
current standards were developed primarily 
with dean technology projects in mind, not 
sequestration projects like forestry. 

Through mandatory markets driven by 
the Kyoto Protocol, forest project participa- 


tion has been restricted to afforestation. To 
date, only 12 afforestation projects have 
been approved under Kyoto, and one has 
been certified through UNFCCC’s CDM 
executive board. The main reason for the 
paucity of sequestration projects is that the)’ 
present unique accounting issues. Cathcart 
and Ddany (2006) and Ingcrson (2007) de- 
scribe and discuss carbon accounting issues 
in detail; here, we briefly discuss additional- 
ity. baseline setting, permanence, and leak- 
age as the)- apply to forestry. 

Additionality and Baseline Setting. 
Since benefits to the environment arc the 
goal of any emission reduction credits pro- 
gram. the net amount of carbon sequestered 
must be additional to what would have oc- 
curred without the offset project. For forest 
projects, additionality can be difficult to 
demonstrate. A carbon baseline must be es- 
tablished against which the net change in 
carbon stocks is measured so that emission 
reduction credits can be quantified, verified, 
and registered. Typically, baseline carbon 
values are determined through standard for- 
estry biometric methods that include direct 
and statistically designed and modeled mea- 
surement techniques. 

Two types of baselines used in US reg- 
istries and programs arc the busincss-as- 
usual (BAU) and base-year approaches. The 
BAU scenario is based on the proposition 
that emission reductions that would (or 
might) have happened in any event should 
not be allowed to offset industrial emissions. 
This scenario works well for clean technol- 
ogy but not for land-based sequestration 
practices, where natural ecosystem dynamics 
and unpredictable future human actions 
make any projection highly uncertain. 

Changing forest management objec- 
tives. markets for alternative land uses, tim- 
ber prices, and ecosystem service prices (c.g., 
the price of sequestered carbon) all contrib- 
ute to a high level of inherent uncertainty 
when defining a baseline under the BAU sce- 
nario. No credible methods currently exist 
to separate the effects of management action 
on a forest from those of environmental con- 
ditions over time. Given the current trend of 
converting sustainably managed forestland 
and high-value forest ecosystems to other 
uses, such as housing, it is dear that BAU 
cannot be applied to forestry unless it is re- 
defined. Unlike the baseline emissions of a 
direct emitter of CO, (a coal-fired power 
plant, for example), which are precisely mea- 
sured and operationally controlled, forest 
BAU baselines cannot be defined with cer- 


tainty, and under the current rules, if the 
BAU baseline cannot be precisely defined, 
the project cannot be quantified, verified, or 
registered. 

In the base-year approach to establish- 
ing a baseline, an inventory is taken at the 
beginning of the project period, and a sec- 
ond inventory is conducted some years later, 
using the same inventory design. The net 
change in carbon stocks (of all allowable car- 
bon pools within the forest offset project) 
represents the carbon sequestration in the 
forest for that period of time. In a sustain- 
ably managed forest, this net change in car- 
bon stocks will include ail forest manage- 
ment actions, such as harvesting, tree 
planting, and fertilizing. It will also reflect 
the effects on carbon stocks of natural events 
like weather, wildfire, and insects and dis- 
ease. This carbon accounting systems thus 
accounts for (and verifies) the total net 
change (positive or negative) in carbon 
stocks associated with both natural events 
and human management. 

Permanence. When forest carbon 
credits are used to permanently offset indus- 
trial emissions, the forest project must dem- 
onstrate permanence. Ensuring that a forest 
project is permanent can be difficult if not 
impossible, however, since some of the car- 
bon sequestered might be released through 
natural events, such as wildfires and hurri- 
canes, or through management activities, 
such as harvesting. Some registries and pro- 
grams require that any released carbon be 
included in the net change calculations so 
that credits previously issued can be paid 
back; no additional credits can then be is- 
sued until the net change in carbon stocks is 
again positive. 

The mechanisms typically used to ac- 
complish permanence — deed restrictions on 
land use and long-term or permanent con- 
servation casements — can provide protec- 
tion against land-use change but have no 
force against catastrophic disturbances that 
may destroy the forest carbon stocks. If con- 
servation casements mandate prescriptive 
forest management practices based on cur- 
rent technology or requirements like man- 
datory reforestation, they may create future 
barriers for meeting additionality require- 
ments. 

An alternative approach is to enter into 
short-term contracts with project owners to 
sequester and maintain forest carbon stocks. 
These contracts protect the buyer or market 
of carbon credits from loss during the con- 
tract period. If the forest carbon stocks arc 
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lost, the buyer or market must be reim- 
bursed. At the end of the contract, the ulti- 
mate buyer (the polluter) is still liable for 
those emissions and must either cover the 
obligations by repurchasing forest credits 
that are still valid or find other sources of 
oflTsets. 

leakage. I eakage is the indirect or sec- 
ondary effect that a project might have out- 
side the boundaries of the project itself. 
Large projects, for example, may shift activ- 
ities in unintended ways, as when an affor- 
estation project in one location displaces an 
afforestation project in another area. Or a 
project may alter the supply and demand 
forces of forest product markets and conse- 
quently the total area of forestland. Several 
kinds of leakage arc possible. 

• Internal leakage: when the project 
causes activities to shift within a forest oper- 
ation. For example, the carbon sequestration 
created in one portion of the ownership 
prompts the owner to carry out carbon- 
emitting activities elsewhere. 

• External leakage: when one forest 
owner's action causes other owners to 
change their behavior. For example, where 
the rules for developing forest carbon 
projects require sustainable forest manage- 
ment certification, one forest owner's ac- 
tions may increase the area of certified for- 
estry in the region. Or a forest project that 
halts land clearing for agriculture in one 
place causes farmers needing land to move 
and clear another forest. Or project rules re- 
quire a large forest owner not to harvest, re- 
ducing supplies of lumber and prompting 
producers elsewhere to respond by harvest- 
ing more timber. 

Whether positive or negative, leakage 
can be very difficult if not impossible to 
measure for forest offset projects. Past efforts 
to quantify leakage have been generally the- 
oretical and remain hard to apply to a spe- 
cific situation. There arc currently very few 
empirical data that reliably establish leakage 
for all forest carbon offset project types. 


Murray ct al. (2004) suggested establishing 
leakage (discount) rates that would require a 
leakage factor to be applied at the regional 
level for specific activities; all projects within 
that region should then factor that discount 
into their calculations. However, the deci- 
sion to adopt this or any other methodology 
will be a political decision, since the validity 
of leakage discounts will be based on the as- 
sumptions made in the analyses for a specific 
forestry activity. 

Although most leakage discussions con- 
sider how a project might cause other own- 
ers to increase emissions or reduce sequestra- 
tion, some efforts seek to prevent the 
internal leakage that could occur if an owner 
counted carbon on rapidly growing areas 
while not inventorying areas that were in de- 
cline for any reason. Registries and programs 
tend to cover this through two approaches. 
The first is to require forest-wide reporting, 
such that all forestlands in the ownership are 
included in any reporting. The second is to 
require that the project demonstrate that it is 
certified as meeting the requirements of an 
internationally recognized sustainable forest 
management standard. Certification of for- 
est carbon offset project lands provides three 
distinctive advantages: 1) buyers are assured 
that the quality of the carbon credits is high; 
2) in well-functioning forest product mar- 
kets. where sustainable forest management is 
practiced across the entire forest ownership, 
leakage will not be an issue and 3) certifica- 
tion standards may provide the foundation 
for carbon accounting systems. 

Current accounting systems may not 
adequately cover all aspects of leakage at the 
project level and for product use. Many 
greenhouse gas mitigation programs have 
yet to fully acknowledge leakage across all 
forest carbon pools. 

Equivalence. Since forest carbon offset 
projects compete against clean technology 
projects in voluntary markets, forestry cred- 
its must be equivalent as climate mitigation 
measures. Forest carbon stock changes arc 


typically derived from statistical sampling 
(direct measurement), reference tables, or 
models, however, and therefore the mea- 
surements will be less accurate than those for 
clean technology projects, whose emissions 
arc measured with a high level of precision, 
using meters. Most forest project propo- 
nents have encouraged project developers to 
make carbon stock measurements, calcula- 
tions, and projections intentionally conser- 
vative by using discounting methods. Be- 
cause significant discounting can be a 
disincentive for offset project development, 
particularly at low COj prices, the main 
challenge is establishing a policy that bal- 
ances discounts and other related transac- 
tion costs with statistical precision and mea- 
surement accuracy. One idea is to discount 
the growth portion of forest credits to pro- 
vide conservative estimates for CO, and 
thereby strengthen the additionality and 
permanence of a project. Insurance instru- 
ments or reserve pools can also be effectively 
used to accomplish similar results. 

Policymakers’ Task. The Kyoto Pro- 
tocol and subsequent Conference of the Par- 
ties meetings have identified forest project 
accounting issues that are handled differ- 
ently by the US registries and programs and 
thus affect eligibility and transaction costs 
for potential participants. The current defi- 
nitions for forest carbon accounting princi- 
ples were developed several years before for- 
est carbon offsets were recognized by 
UNFCCC as a way for direct emitters of 
CO, to meet emission reduction targets. As 
a result, these definitions do not fully reflect 
the important role of sustainably managed 
forests as carbon sinks for climate change 
mitigation. The forestry community' needs 
to rethink the accounting principles. The 
goal should be to ensure that offset rules are 
appropriate for all offset project types, in- 
cluding managed forests, and promote addi- 
tional and long-term forest carbon seques- 
tration benefits. 
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Opportunities and Challenges for 
Society, Landowners, and Foresters 


S even conclusions arc apparent from 
the analyses presented in this report: 

I. The world’s forests arc critically impor- 
tant in carbon cycling and balancing the 
atmosphere’s carbon dioxide and oxygen 
stocks. 

2. Forests can be net sinks or net sources of 
carbon, depending on age. health, and 
occurrence of wildfires and how they arc 
managed. 

3. Forest management and use of wood 
products add substantially to the capacity 
of forests to mitigate the effects of climate 
change. 

4. Greenhouse gas emissions can be re- 
duced through the substitution of bio- 
mass for fossil fuels to produce heat, elec- 
tricity, and transportation fuels. 

5. Avoiding forest conversion prevents the 
release of GHG emissions, and adding to 
the forestland base through afforestation 
and urban forests sequesters carbon. 

6. Existing knowledge of forest ecology and 
sustainable forest management is ade- 
quate to enable forest landowners to en- 
hance carbon sequestration if there arc 
incentives to do so and if carbon and car- 
bon management have value that exceeds 
costs. 

7. How global voluntary and mandatory 
markets develop will play a significant 
role in establishing the price of carbon 
dioxide and thus creating the incentives 
to ensure that forests play a significant 
role in climate change mitigation. 

Given those facts, society's current re- 
luctance to embrace forest conservation and 
management as part of the climate change 
solution seems surprising. Time is of the es- 
sence. Forest management can mitigate cli- 
mate change effects and. in so doing, buy 


time to resolve the broader question of re- 
ducing the nation's dependence on im- 
ported fossil fuels. 

Opportunities, incentives, and recom- 
mendations for including carbon storage as 
part of the forestry solution vary markedly 
depending on ownership and market and 
nonmarket considerations. It is essential that 
natural resource professionals provide lead- 
ership in recognizing these opportunities 
and in encouraging the development of in- 
centives that enhance forest conservation 
and management. 

Ownership Considerations 

US forests arc owned by a diverse array 
of federal, state, industrial, nonindustrial 
corporate, nonindustrial family, and tribal 
entities. The forests themselves differ mark- 
edly in species, composition, stocking, and 
productivity. Each ownership manages its 
forests, either intensively or extensively, un- 
der different policies and regulations, and 
each has different goals, objectives, and in- 
centives that determine how the land is 
managed. Specific opportunities to incorpo- 
rate carbon storage as part of management 
will be highly dependent upon the particular 
forest and forest owner. Overarching poli- 
cies, programs, and incentives to enhance 
carbon sequestration must recognize this di- 
verse ownership pattern and encourage part- 
nerships and collaboration. This will require 
substantial effort in technology transfer, ed- 
ucation, and information outreach. 

Private forest owners and public Lind 
managers should investigate developing op- 
portunities for incorporating carbon storage 
and addressing the challenges of climate 
change into management objectives for their 
respective forest ownership type, whether 
the opportunities arc market or nonmarket 
based. 


Market Considerations 

Private forest owners and managers 
must monitor the developing forest carbon 
sequestration markets and become familiar 
with the concepts of carbon pools, carbon 
baselines, additionaliry, permanence, and 
leakage. As the markets for forestry offsets 
develop, the standards associated with these 
concepts will become better established. 
Specific forest tracts within specific owner- 
ships and operating with set objectives will 
have varying degrees of opportunity to mar- 
ket carbon offsets, based on how these stan- 
dards develop. For example, a forest man- 
aged on a sawtimber rotation primarily to 
produce wood building products might have 
little opportunity to market carbon credits 
unless wood-frame structures are accepted as 
a pool for carbon storage. 

It is impossible to accurately predict 
how a future carbon market will develop and 
how that market will affect forest owners. At 
recent traded values of C0 2 equivalents, in- 
come from carbon offset projects would not 
be high enough to preempt forest manage- 
ment practices employed to produce tradi- 
tional forest products. However, this poten- 
tial income would likely provide incentive to 
alter management practices to produce some 
level of traditional value combined with in- 
creased carbon sequestration. Market com- 
pensation for all ecological services, includ- 
ing GHG reductions, may help balance 
landowner income streams, thereby reduc- 
ing the pressure to convert forests to other 
uses. 

Emerging biopower and biofuels mar- 
kets will likely enhance values for small-di- 
ameter materials and increase competition 
for traditional forest products. Although this 
increased revenue should benefit forest land- 
owners, the traditional forest products in- 
dustry may lose suppliers or sec lower profit 
margins because of the new markets. Like- 
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wise, carbon trading and emission reduction 
credits associated with biomass power pro- 
duction could also benefit industries and 
forest owners investing in the new bioenergy 
industry. 

Nonmarket Considerations 

Management of forests is complex. It 
includes consideration of diverse compo- 
nents — soil, vegetation, wildlife habitat, wa- 
ter, recreation, aesthetics — as well as diverse 
products and values. Management involves 
determining what balance of revenues and 
outputs is desired and what costs and inputs 
are needed to sustain those outputs. Non- 
market forest resources, such as species di- 
versity. clean water, enhanced fish and wild- 
life habitat, fire-resilient ecosystems, and 
scenic values, arc also likely to be affected by 
carbon management strategies. Typically, 
efforts to increase the output of one forest 
product or value will likely decrease the out- 
puts of others. 

Carbon sequestration and storage are 
likely enhanced by increasing the rate of leaf 
area production and maintaining canopy 
cover. This could be accompanied by, for 
example, a decrease in wildlife diversity or 
water yields. (Commercial timber produc- 
tion is commonly driven by value growth 
rate rather than volume growth rate, and 
thus stocking levels for timber production 
may be lower than if the goal were to maxi- 
mize biomass production. Conversely, op- 
portunities for pulpwood production and 
biomass energy will encourage higher stock- 
ing levels. If wood products are accepted as 
carbon pools, the mix of products from the 


forest may change. Possibilities for carbon 
management must also include consider- 
ation of spatial and temporal issues — 
whether one is managing stands, forests, or 
landscapes, and what time frames arc in- 
volved. Justification for increased carbon 
storage will be influenced by such factors as 
carbon prices, policy incentives, and regula- 
tions. 

The Profession 

The profession of forestry is a broad 
field covering biological, physical, quantita- 
tive, managerial, and social components. 
The values, needs, and uses of forests arc 
similarly broad. Carbon storage is a new 
"ecosystem service" that is being added to 
the management opportunities that tradi- 
tionally included wood, water, wildlife, and 
recreation. Forest managers arc already be- 
ginning to consider carbon sequestration 
and storage and the fate of carbon following 
disturbance and management treatments. In 
addition, foresters must consider the threats 
that climate change poses for forests and de- 
velop strategies to mitigate potential in- 
creases in pests, drought, severe weather 
events, and wildfires. 

America’s foresters must become in- 
formed and actively consider opportunities 
and dTects associated with climate change so 
that forests and forest management can con- 
tinue to both serve and enhance the welfare 
of society. The profession must be proactive 
in communicating to society the importance 
of growing and managing the nation’s for- 
ests both for the sustainable supply of diverse 
values and uses and for their capacity to con- 


tribute to mitigation of the adverse effects of 
global climate change. 

There is now agreement among many 
that the world is facing global climate 
change. It is beyond argument that forests 
play a decisive role in stabilizing the 
liarth's climate and that prudent manage- 
ment will enhance that role. For example, 
the Intergovernmental Panel on Climate 
Change (Nabuurs ct al. 2007, 543). the 
preeminent international body charged 
with periodically assessing technical 
knowledge or climate change, has stated, 
“Forestry can make a very significant con- 
tribution to a low-cost mitigation portfo- 
lio that provides synergies with adaptation 
and sustainable development. However 
this opportunity is being lost in the cur- 
rent institutional context and lack of po- 
litical will and has resulted in only a small 
portion of this potential being realized at 
present (high agreement, much evi- 
dence)." 

The challenge is clear, the situation is 
urgent, and opportunities for the future are 
great. History has repeatedly demonstrated 
that the health and welfare of human society 
arc fundamentally dependent on the health 
and welfare of a nation’s forests. Society at 
large, the US Congress, state legislators, and 
policy analysts at international, federal, and 
state levels must not only appreciate this fact 
but also recognize that the sustainable man- 
agement of forests can, to a substantial de- 
gree. mitigate the dire effects of atmospheric 
pollution and global climate change. The 
time to act is now. 
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| LETTERS 

Correction 

This letter corrects and clarifies a num- 
ber of issues that have been brought to our 
attention since the publication of the SAF 
Climate Change Task Force's report, “For- 
est Management Solutions for Mitigating 
Climate Change in the United States,” in 
the April/May 2008 issue (Vol. 106. No. 3) 
of the Journal of Forestry. 

1. Page 120, middle column, fourth 
full paragraph. The paragraph should be 
amended to read: 

Sequestration in Forests. The capac- 
ity of stands to sequester carbon is a function 
of the productivity of the site and the poten- 
tial size of the various pools — soil, litter, 
down woody material, standing dead wood, 
live stems, branches, and foliage. Net rates of 
CO, uptake by broad-leaf trees arc com- 
monly greater than those of conifers, but be- 
cause hardwoods arc generally deciduous 
while conifers arc commonly evergreen, the 
overall capacity for carbon sequestration can 
be similar. Forests of all ages and types have 
remarkable capacity to sequester and store 
carbon. There may be potential to sequester 
or store additional carbon in complex stand 
structures with mixed species compositions 
or several age classes." 

This clarifies a statement in this para- 
graph of the original report regarding 
mixcd-spccics. mixed-age stands. 

2. Page 126. caption to Figure 1-2. 
The caption should be amended to read: 

“Figure 1-2. Carbon cycle, c. 2004. 
White* numbers indicate how much carbon 
b stored in various pools, in billions of 
tonnes (i.c., gigatonnes, Gt). Purple num- 
bers indicate how much carbon moves be- 
tween pools each year. The diagram docs not 
include the approximately 70 Gt of carbon- 
ate rock and kerogen (oil shale) in sediments 
(Source: http:// eart hobservatory . nasa.gov/ 
Uhrary/CarbonCycIc/carbon_cyclc4.html)." 

This corrects the reference (*) to “black 
numbers” in the first sentence of the cap- 
tion. 

3. Page 126, left column, first full para- 
graph. The paragraph should be amended to 
read: 

“Trees and other vegetation store 610 
Gt* (610 gigatonnes or 610 billion metric 


tonnnes) of carbon (Figure 1-2) (1 tonne = 
I metric ton — 1,000 kilograms = 2.205 
pounds). In the process of photosynthesis, 
trees and other plants take CO, from the air 
and in the presence of light, water, and nu- 
trients manufacture carbohydrates that are 
used for metabolism and growth of both 
above-ground and below-ground organs, 
such as stems, leaves, and roots. Concur- 
rently with taking in CO,, trees utilize some 
carbohydrates and oxygen in metabolism 
and give off C0 2 in respiration. Vegetation 
removes a net of 500 million tonnes** of 
carbon dioxide (Mt C0 2 ) (i.e., net primary 
production) from the atmosphere each year. 
When vegetation dies, carbon is released to 
the atmosphere. This can occur quickly (in a 
fire), slowly (as fallen trees, leaves, and other 
detritus decompose), or extremely slowly 
(when carbon is sequestered in forest prod- 
ucts). In addition to being sequestered in 
vegetation, carbon is also sequestered in for- 
est soils. Soil carbon accumulates as dead 
vegetation is added to the surface or as roots 
“inject" it into the soil. Soil carbon is slowly 
released to the atmosphere as the vegetation 
decomposes (Gone 2007)." 

This corrects the reference (*) to 
“61 0.000 tonnes" in the first sentence of the 
paragraph, and corrects the reference (**) to 
“500 million Mt CO," in the third sentence 
of the paragraph. 

4. Page 127, right column, third full 
paragraph. The paragraph should be 
amended to read: 

"In 2005. US GHG emissions were 
7.260.4* (7,260.4 teragrams. Tg) Mt C0 2 
equivalents (US F.PA 2007b). From 1 990 to 
2005, US emissions rose 16.3 percent as the 
US gross national domestic product in- 
creased by 55 percent (Figure 1 -4) (US EPA 
2007b). However, because of the sheer size 
of US emissions, even this relatively small 
percentage increase in emissions (compared 
with other countries) contributed consider- 
ably to total GHG emissions. For example, 
USGHG emissions increases from 1990 to 
2002 "added roughly the same amount of 
CO, to the atmosphere (863 Mt CO,) as 
the combined 64% emissions growth from 
India, Mexico, and Indonesia (832 Mt 
C0 2 )“ (Baumert ct al. 2005. 13)." 

This corrects the reference (*) to 
“7.260.4 million" in the first sentence of this 
paragraph. 

5. Page 133. right column, third full 


paragraph (which continues on to page 
134). The paragraph should be amended to 
read: 

“Figure 3-5 illustrates the integrated ef- 
fect of all carbon pools present in a forest as 
it matures, along with the carbon removed 
by product pools based on the life-cycle as- 
sessment. It shows a modest increase of car- 
bon in the combined forest and product 
pools over time (yellow* line), unlike the 
steady state that exists in a forest (green line; 
i.c.. when wood products arc not removed). 
More importantly, as wood products arc 
substituted for fossil fuel-intensive building 
materials like concrete and steel framing 
(black** line), emissions arc avoided. I"hc 
combined pools of carbon stored in the 
forest, forest products (net of processing, 
including the biocncrgy from bark, or 
hog fuel, from mill waste), and avoided fossil 
fuel-intensive substitutes increase over 
time — with important consequences for car- 
bon policy (USFS 2005).’ 

This corrects the reference (*) to "lower 
red line" in the second sentence of this para- 
graph. and corrects the reference (**) to “up- 
per red line’ in the third sentence of this 
paragraph. 

6. Page 140, right column, third full 
paragraph. The paragraph should be 
amended to read: 

“Oik forest management option for in- 
creasing the production of woody biomass 
is short-rotation energy crops using rapid- 
growing species such as alder, cottonwood, 
hybrid poplar, sweetgum. sycamore, willow, 
and pine. Perlack et al. (2005) did not count 
short-rotation tree energy crop production 
potential or account for possible production 
increases achievable through genetics or 
more intensive silvicultural practices. A yield 
figure of 8 dry tons per acre would add ap- 
proximately 10 million dry tons annually to 
the estimated 368 million* dry tons of US 
woody biomass production." 

This corrects the reference (*) to “368 
billion" figure in the last sentence of this 
paragraph. 

7. Page 146, left column, third full 
paragraph. The paragraph should be 
amended to read: 

“Forest vegetation also plays a complex 
but vital role in affecting surface tempera- 
tures. Forests tend to have a lower albedo 
than other land uses and thus absorb more 
shortwave radiation. Afforestation can 
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therefore increase temperatures at the sur- 
face, particularly in boreal regions where 
there is potentially large contrast between 
forests and snow-covered open land (Betts 
2000). Deforestation can result in increased 
surface albedo and. therefore, deforested ar- 
eas in northern mid-latitude agricultural re- 
gions might be l-2°C cooler in winter and 
spring (Betts 2001 ). However, deforestation 
in the tropics might warm the region due to 
changes in soil moisture, evapotranspiration 
and clouds (Bonan 2008)." 

This paragraph corrects and clarifies the 
relationship between forests and the albedo 
effect stated in this paragraph in the original 
article. 

8. Page 149. left column, second full 
paragraph. The paragraph should be 
amended to read: 

“Net rates of CO, uptake by broad-leaf 
trees arc commonly greater than those of co- 
nifers. but because hardwoods arc generally 
deciduous while conifers arc commonly 
evergreen, the overall capacity for carbon 
sequestration can be similar. There may be 
potential to sequester or store additional 
carbon in complex stand structures with 
mixed species compositions or several age 
classes due to complimentary resource use or 
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facilitativc improvement in nutrition (Kelty 
2006).” 

This clarifies a statement in this para- 
graph of the original report regarding 
mixed-species, mixed-age stands. 

9. Page 152, right column, first full 

paragraph. The paragraph should be 
amended to read: 

"The modeling of stand dynamics en- 
ables a comparison of managed and unman- 
aged stands in terms of carbon sequestration 
and storage. For simplicity, researchers de- 
veloped Figures 7-2, 7-3. and 7-4 for even- 
aged stands commencing with bare ground, 
but comparable diagrams could be prepared 
illustrating the growth of uneven-aged 
stands. Figure 7-2 shows the accumulation 
of carbon over two 40-year rotations of 
southern loblolly pine and illustrates the dis- 
tribution of harvested carbon into diverse 
products and the decline in forest carbon 
stocks during the reforestation phase (Bird- 
sey and Lewis 2002). Figure 7-3 illustrates 
the results of modeling the accumulation 
and distribution of carbon over four 
clcarcuttmg rotations in western Washing- 
ton (Oncil ct al. 2007). Here, carbon in the 
forest has a stable trend line, and the carbon 
in product pools — net of energy used in 
harvesting, processing, and construction — 


steadily increases over time. The area in 
blue* shows the substantial carbon savings 
associated with substitution of renewable 
and carbon-neutral wood products for alter- 
native, fossil fuel-intensive building prod- 
ucts (Oneil ct al. 2007).” 

This corrects the reference (*) to "gray" 
in the last sentence of this paragraph. 

10. Page 165, middle column. The 
column should be amended to add the fol- 
lowing reference (which is referred to in the 
seventh correction/clarification above): “Bo- 
nan. G.B. 2008. Forests and climate change: 
Forcings, feedbacks, and climate benefits of 
forests. Science 320: 1 444 - 1 449.” 

1 1. Page 167, right column. The col- 
umn should be amended to add the follow- 
ing reference (which Is referred to in the 
eighth corrcction/darification above): 

“Kelty, M.J. 2006. The role of species 
mixtures in plantation forestry. For. Ecol. 

Manag 233:195-204.” 

We would like to thank the JOF readers 
who brought the need for these corrections 
and clarifications to our attention. 

Robert Malms Ire i mer 
Patrick Heffeman 
Co-C/tairs, SAF Climate Change and 
Carbon Sequestration Task Force 
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